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PlCEA  (ancient  Latin  name  derived  froin  plx,  pitch). 
Conifcnc.  8pki('E.  ( )rnaniHntal  evergreen  trees  of 
pj'raniitlal  liabit  witli  spreading  wliorled  branelies  clothed 
densely  with  acicular  spirally  arranged  Ivs.  About  18 
species  in  the  colder  and  temperate  climates  of  the  north- 
ern hemisphere  from  the  arctic  circle  to  the  high  monn- 
tains  of  the  temperate  regions.  Pyramidal  trees,  some- 
times dwarfed:  Ivs.  usually  4-angled,  with  white  lines 
formed  by  numerous  stomata  arranged  in  rows  and  on  all 
4  sides,  or  compressed  and  stomatiferous  only  on  the  up- 
per side,  which,  on  the  lateral  brauchlets,  by  twisting  of 
the  leaf-stalk  appears  to  be  the  lower  one,  sessile  and 
jointed  at  the  base  to  a  short  stalk  projected  from  a  promi- 
nent cushion,  called  a  pulvinus:  fls.  mona-cious,  catkin- 
like, terminal  oraxillary ;  thestaminate  yellow  or  red, con- 
sisting of  uiimerous  spirally  arranged  anthers  with  the 
connective  enlarged  at  the  apex  and  scale-like  the  pistil- 
late greenish  or  purple,  consisting  of  spirallj'  arranged 
scales  each  subtended  atthebase  by  a  small  bract  and  bear- 
ing two  ovules  at  the  inner  side:  cones  pendulous  or 
spreading,  with  persistent  scales  not  separating  from  the 
axis  after  shedding  the  seeds,  which  are  provided  with  a 
large  and  thin  obovate  or  oblong  wing.  The  names  Picea 
and  Abies  are  often  exactly  transposed  by  horticultur- 
ists and  others.  As  now  understood,  Picea  is  distin- 
guished by  hanging  or  wide-spreading  cones,  cone-bracts 
much  shorter  than  the  scales,  leaves  4-augled  in  cross- 
section  and  jointed  to  a  distinct  base.  Abies  has  erect 
cones,  the  bracts  mostly  equaling  orexceeding  thescales, 
and  the  leaves  mostly  flattened  or  keeled  only  on  one  side. 

The  catkin-like  tls.  of  the  Spruce  appear  in  spring  and 
are  often  very  conspicuous  by  their  bright  red  color. 
These  are  followed  by  usually  pendent  cones,  green 
or  purple  before  ripening  and  light  to  dark  brown  at 
maturity.  The  Spruces  are  not  only  highly  ornamental 
but  also  very  valuable  forest  trees,  and  as  inhabitants 
of  cooler  climates  they  are  especially  adapted  for  culti- 
vation in  northern  regions.  AH  are  hardy  north  except 
P.  Smitliiana  and  P.  Sitcliensis,  but  do  not  resist 
heat  and  drought  well;  some,  however,  as  P.  pungens, 
orientalis,  exceJsa,  and  also  P.  alba  and  perhaps  P. 
Oinorika,  endure  drought  better  than  most  others.  For 
ornamental  park  planting  the  Spruces  belong  to  the  most 
valuable  evergreens  on  account  of  the  symmetrical  habit 
and  rapid  growth  of  most  species.  Only  a  few,  like  P. 
orientalis,  obovata,  Otnorika,  and  polifa,  are  of  slower 
gro\vth  and  therefore  well  suited  for  smaller  parks  and 
gardens;  and  so  are  the  numerous  horticultural  forms, 
which  are  mostly  dwarf  and  slow-growing  and  some- 
times more  interesting  and  curious  than  beautiful.  The 
Spruces  are  often  planted  as  shelters  and  wind-breaks, 
and  also  used  for  hedges,  especially  P.  excelsa,  which 
makes  a  very  dense  and  durable  hedge  when  regularly 
trimmed.  P.  polita  is  also  recommended  as  a  good 
liedge  plant  and  seems  well  adapted,  vs-ith  its  rigid, 
spiny  Ivs.  The  Spruces  thrive  best  in  moderately  moist, 
sandy  loam,  but  will  grow  in  almost  any  kind  of  soil 
provided  it  contains  enough  moisture;  wet  and  dry 
soils  are  equally  unfavorable.  Slopes  of  northern  aspect 
are  well  suited  for  Spruces,  and  they  thrive  better  in 
shady  positions  than  most  other  conifers.  As  the  roots 
mostly  spread  horizontally  near  the  surface,  the  Spruces 
will  grow  in  shallow  soil  and  are  easily  transplanted 
even  as  rather  large  plants;  they  may  be  moved  with 
success  at  any  time  of  the  year  except  wher  the  young 
shoots  are  growing,  but  if  possible  avoid  transplanting 
shortly  before  dry  weather  is  expected  to  set  in. 

Propagated  by  seeds,  which  ripen  in  fall  and  are  usu- 
ally kept  dry  and  cool  during  the  winter  and  sown  in 
spring  outdoors  in  prepared  beds  or  in  fi'ames  or  boxes. 
The  young  seedlings  should  be  shaded  and  watered  in 
drj'  weather  and  may  remain  a  year  or  two  before  be- 
ing transplanted  in  nurserj'  rows  when  not  sown  too 
thickly.  Varieties  and  rarer  kinds  are  often  increased 
by  layers  or  by  grafting  on  seedling  stock  of  P.  excelsa. 
Picea  alba,  is  used  for  forms  of  this  species  and  for  P. 
nigra  and  rubra.  Veneer-grafting  in  spring  or  August  in 
the  greenhouse  is  usually  employed,  less  commonlj' cleft- 
grafting  with  half-hardened  wood.  The  dwarf  forms 
grow  readily  from  cuttings  under  glass  in  August  or  fall 
and  given  slight  bottom  heat  in  early  spring;  also  most 
other  forms  and  species,  especially  those  with  thinner 
and  finer  branches,  can  be  raised  from  cuttings. 


The  Sprtices  are  important  timber  trees.  The  soft  and 
light,  straight-grained  wood  is  much  used  for  construc- 
tion, the  interior  finish  of  houses  and  for  fuel,  also  for 
ship-building;  but  it  is  not  durable  in  the  ground.  The 
bark  of  some  species  is  used  for  tanning  heather,  and 
the  resinous  exudations  are  sometimes  employed  in 
medicine.  From  the  Red  and  Black  Spruce,  Spruce 
beer  is  made  by  boiling  the  branches  with  honey. 
Spruces  are  often  known  in  nurseries,  especially  in  this 
country,  un<ler  the  name  of  Abies.     Alfped  Rehder. 


1794.   Cones  of  Piceaa  (XY^. 

Largest  one,  P. i>wji.(7C?is,-  lowest  one,  P.  alba;  upper  right 

hand,  P.  nigra,  var.  brevifolia. 

The  Piceas  embrace  some  of  the  most  useful  as  well 
as  ornamental  trees  of  the  Conifer  family.  They  cover 
a  great  variety  of  forms,  from  the  stiff -branched,  sturdy 
and  rugged  P.  pungens  to  the  lithe,  graceful  and  droop- 
ing P.  Bretveriana.  The  American  species  comprise 
P.  alba,  nigra,  rubra,  pungens,  Jingelmanni,  Brew- 
eriana  and  Sitchensis.  The  grand  and  towering  Douglas 
Spruce  and  the  graceful  Hemlock  Spruce,  so  called,  are 
not  true  Spruces  and  will  not  be  noticed  in  this  article. 

Picea  alba,  the  White  Spruce,  is  a  native  of  the 
northern  parts  of  America  and  is  justly  thought  to  be 
one  of  our  best  conifers,  a  compact  and  upright  grower 
of  great  longevity;  trees  growing  at  Waukegan,  111., 
over  fifty  years  old  are  still  well  branched  at  the  bottom, 
retain  their  pyramidal  form  and  annually  make  an 
upward  growth.  They  are  the  most  aromatic  of  the 
Piceas;  in  fact,  this  odor  is  often  used  to  identify  them 
while  young  from  the  Norway  Spruce  or  Engelmann's 
Spruce.  They  grow  on  a  great  variety  of  soils,  bear 
crowding  well  and  also  will  stand  severe  pruning;  hence 
are  used  for  wind-breaks  and  hedges.  They  vary  con- 
siderably in  color,  some  of  them  fairly  rivaling  the  blue 
form  of  the  P.  pungens.  This  tree,  being  a  native  of  a 
cold  climate,  is  subject  to  the  ravages  of  the  red  spider 
in  a  warm  climate  and  should  not  be  planted  south  of 
Philadelphia  or  St.  Louis.  There  is  a  variety  of  P.  alba 
found  in  the  Black  Hills  that  stands  extreme  drought 
better  than  the  northern  form  and  is  largely  planted  on 
the  dry  prairies  of  Nebraska  and  the  Dakotas.  It  does 
not,  however,  do  as  well  in  northern  Illinois  or  farther 
east  as  the  northern  variety. 

Picea  Engelmanni,  one  of  the  gems  of  Colorado, 
resembles  P.  alba,  more  than  it  does  its  near  neighbor 
P.  pungens,  being  of  finer  foliage  and  not  as  stiff- 
branched  as  the  latter.  It  is  one  of  the  few  conifers 
that  will  stand  the  extreme  cold  of  St.  Petersburg, 
Russia,  but  on  our  western  prairies  it  soon  loses  its 
lower  branches,  as  it  seems  to  be  unable  to  withstand 
the  hot  and  drying  winds  of  that  section  in  late  sum- 
mer and  early  autumn.  In  the  eastern  states,  however, 
it  does  not  have  this  fault,  as  the  cooler  and  more 
humid  air  seems  to  better  agree  with  it. 

Another  Colorado  conifer,  Picea  pungens  (the  blue 
form  being  called  by  some  the  "Queen  of  the  Piceas  "),  is 
a  striking  and  noble  tree,  seeming  to  be  hardy  wherever 
tested  and  on  all  varieties  of  soil.  Strong,  sturdy,  and 
upright  in  growth,  its  form  alone  would  make  it  a  strik- 
ing figure  in  any  landscape.  Its  beautiful  color  varies 
from  a  light  silvery  hue  in  some  specimens  to  a  dark 
blue,  almost  purple  in  others.  In  some  specimens  the 
branches  are  in  distinct  and  regular  whorls,  resembling 
Araucaria  excelsa.  Undoubtedly  the  oldest  and  finest 
specimens  of  this  grand  tree  are  found  on  the  former 
grounds  of  the  late  Robert  Douglas,  at  Waukegan,  111. 
These  trees  are  now  25  to  30  ft.  high  and  show  no  signs 
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of  weakness  anywhere,  being:  one  mass  of  foliage  from 
thie  ffround  upward.  The  green  form  of  P.  pungens  is 
an  excellent  tree,  but  is  not  as  much  appreciated  by 
planters  and  lovers  of  trees  as  it  should  be,  as  it  is 
always  compared  to  its  more  striking  variety,  the  Blue 
Spruce.  There  is  a  fine  specimen  growing  on  the  above 
grounds,  even  larger  than  the  blue  form,  which  does 
not  sutfer  in  comparison  with  its  near  neighbors,  Ahies 
concolor,  A.  Fra.seri,  P.  Engelmanyii,  Tsnga  Cana- 
dentin  or  Hemlock  Spruce,  Pseudotsuga  Doiiglasii  or 
Douglas  Spruce,  and  Puuit!  Sfrohus,  all  large  and  fine 
specimens,  equal  to  any  in  the  middle  west. 

Pieea  nigra,  or  Black  Spruce,  is  undoubtedly  the 
poorest  tree  of  the  genus  from  a  landscape  gardener's 
l>oint  of  view.  It  has  very  short  needles  and  is  greatly 
disfigured  by  its  cones,  which  hang  on  for  several 
years.  It  begins  seeding  when  very  young  and  is  an 
exceedingly  slow  grower.  Some  good  specimens  of  it 
are  found,  however,  in  the  East,  but  in  very  restricted 
localities.  P.  rubra,  long  thought  to  be  a  variety  of 
the  preceding,  is  a  much  better  tree  in  every  respect, 
resembling  P.  excelsa  in  color  and  form.  It  seems  to 
be  a  short-lived  tree,  especially  in  the  West.  This  tree 
is  undoubtedly  the  least  known  of  the  American  Piceas. 
P.  Sitchensix  of  the  Pacific  coast  strongly  resembles  P. 
pungens;  in  fact,  when  the  latter  was  first  introduced 
it  was  thought  to  be  a  variety  of  P.  Sitchensis.  It  has 
much  finer  branches  and  needles  than  P.  pungens,  varies 
in  coloring  as  much  as  the  latter,  and  where  hardy 
makes  a  very  fine  tree.  Unfortunately  it  is  not  hardy  in 
any  of  the  northern  states.  Unlike  P.  pungens,  it  will 
not  stand  close  planting,  as  the  needles  fall  off  badly 
where  the  branches  are  rubbed  together  by  the  wind  or 
strike  other  objects. 

Without  doubt  the  most  graceful  and  elegant  Picea  is 
P.  Breu'eriana,  or  Weeping  Spruce,  a  native  of  the 
Siskiyou  and  Coast  Ranges  of  mountains  in  northern 
California  and  Oregon.  It  has  the  true  Spruce  form, 
tall  and  symmetrical,  with  horizontal  branches  and  a 
beautiful  dark  green  color.  In  its  general  features  it 
resembles  a  well-grown  specimen  of  the  Norway  Spruce, 
but  its  distinguishing  beauty  is  in  the  long,  pliant, 
pendulous  branchlets  which  hang  straight  down  from 
the  branches  to  a  length  of  6  to  8  ft.  and  no  larger 
around  than  a  lead  pencil.  It  has  a  stately  grace  in 
calm  weather,  but  its  characteristic  impressiveness  is 
seen  only  when  the  long,  flexible  branches  are  undulat- 
ing in  a  light  breeze  or  streaming  before  a  gale.  The 
bark  is  smooth  and  reddish  in  color,  adding  to  its 
beauty  where  glimpses  of  it  can  be  seen  through  the 
green  foliage.  It  grows  only  at  high  elevations  in  its 
native  habitat  and  on  the  northern  slope  of  the  moun- 
tains where  the  annual  fall  of  snow  is  1.5-25  ft.,  as  the 
winter  trip  of  the  mail-carrier  shows.  The  cones  are 
from  2)4  to  'i%  in.  long,  of  a  purplish  color,  and  as  they 
grow  only  on  the  tips  of  the  branches  they  add  greatly 
to  its  beauty.  Unfortunately  this  beautiful  tree  has 
not  proved  satisfactory.  Out  of  over  300,000  seedlings 
raised  in  1893,  only  one  plant  is  now  alive;  it  is  grow- 
ing on  the  writer's  grounds  and  is  scarcely  (!  in.  tall, 
having  cost  over  $100  per  inch,  and  this  is  doubtless  the 
largest  specimen  in  cultivation. 

Of  the  foreign  Piceas  P.  excelsa  is  most  popular; 
in  fact  is  the  best  known  and  most  largely  planted  of 
any  of  the;  genus.  It  makes  a  large,  fine-looking  tree, 
grows  in  a  great  variety  of  soils,  is  hardy  throughout 
most  of  North  Ame^rica,  is  the  most  rapid  grower  of  any 
of  the  Piceas,  and  stands  close  planting  very  well.  It  is 
used  more  than  any  other  tree  for  wind-breaks  and 
shelter-belts.  It  bears  pruning  well.  Hedges  of  this 
species  and  P.  atha  that  have  been  planted  niore  than 
25  years  are  growing  on  the  Douglas  grounds  that  are 
now  G  ft.  high  and  8  ft.  across  the  base.  One  fine  speci- 
men tree  on  these  grounds  measures  al)Out  52  ft.  high 
and  .55  ft.  from  tip  to  tip  of  its  lower  branches.  Other 
foreign  species,  but  not  as  well  known  nor  as  thoroughly 
tested  as  the  preceding,  are  P.  ohorata,  a  close,  com- 
pact-growing tree  dark  green  in  color.  P.  ^^mithiana  or 
P.  Aforitidd  is  one  of  the  handsomest  of  the  Piceas,  but 
is  not  hardy  in  the  northern  states,  plants  from  seed 
collected  at  an  elevation  of  8,000  ft.  oti  the  Himalaya 
mountains  not  proviiiir  hardy.  Fine  speciniens  of  this 
tree  are  foun<l  in  ('iiiifi)rnia.  wher<-  it   is  justly  prized. 


There  are  several  species  of  Picea  from  China  and 
Japan  that  will  doubtless  prove  hardy  in  the  eastern 
states.  All  Piceas  will  stand  the  pruning  knife,  but 
this  should  be  used  not  later  than  July  1  in  the  northern 
states  and  earlier  farther  south.  They  are  propagated 
from  seed  the  same  as  Larix;  and  their  varietie-i,  of 
which  there  are  a  great  number,  are  either  grafted  or 
raised  from  cuttings  over  bottom  heat. 

Thomas  H.  Douglas. 
Note  on  the  Grafting  of  Piceas.  — In  the  writer's  ex- 
perience, Picea  alba  is  a  good  stock  on  which  to  graft 
the  finer  varieties  of  Spruce  or  those  having  four-sided 
leaves.  Pot  the  stock 
the  last  of  August, 
keep  in  shaded  frame, 
syringe  till  danger  of 
wilting  is  over  and 
harden  gradually.  Be 
careful  not  to  keep  the 
earth  in  the  pots  too 
wet,  as  roots  are  lia- 
ble to  rot.  Place  the 
stocks  in  greenhouse 
after  light  frosts,  and 
graft  as  soon  as  roots 
have  started  —  about 
last  of  January  gen- 
erally. Do  not  wait 
until  buds  have  made 
much  growth,  for  then 
the  sap  will  be  run- 
ning strongly  to  the  1795.  Picea  excelsa— Norway  Spruce 
upper    buds,    leaving 

the  cion  to  remain  dormant.  When  stock  and  cion  are 
of  same  size,  the  veneer-graft  can  be  used.  In  large 
stocks,  use  slit-  or  side-graft.  Be  sure  that  the  knife 
is  shai'p  enough  to  shave  dry  wood.  Cut  the  cion  in 
elongated  wedge-shape;  place  it  in  the  cleft  by  twist- 
ing the  stock  with  left  hand,  fitting  the  cion  exactly 
with  the  right.  Be  careful  to  wax  well,  as  a  hole  the 
size  of  a  pin  left  on  the  cut  surface  will  be  fatal  to  the 
cion.  Place  the  grafted  plants  in  a  close  frame  until 
the  cion  is  well  started.  Syringe  from  two  to  three 
times  a  day,  shading  when  too  hot.  Give  air  gradually 
until  well  hardened.  Do  not  cut  back  the  stock  for  one 
j'ear,  as  the  cion  may  make  second  growth  and  winter- 
kill. If  cion  should  die,  do  not  use  the  stock  again  until 
after  a  year's  rest,  as  two  consecutive  pottings  will 
usually  ruin  the  plant;  this  holds  good  only  with  Tsuga 
and  Picea  alba.  The  above  method  can  be  used  with 
equal  success  on  Pinus,  Abies,  Juniperus  and  other 
evergreens  propagated  by  grafting.  j]    p    Drew. 


For  names  not  found  here  or  in  the  siipplementary  list,  con- 
sult Abies  and  Tsuga. 
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Abies,  5. 
acioularis,  14. 
acutissima,  7. 
Ajauensis,  l:i. 
alba,  9. 

Aicockiaiia,  13, 
alpestris,  5,  15. 
argeiitea,  9,  10,  11, 
aurea,  9. 
Barry  i,  5. 
bicolor,  1,  14. 
brevifolia,  8. 
Hroweriaiia,  16. 
('niiiKlcnui.i,  0. 
('l;iiilira.sili;in;i,  ,5. 
(•(iTulea,  9,  11. 
coinnnitata,  10.  11 
conipaeta,  5. 
I'onicji,  5. 
iliniidata,  5. 
(iirfusa,  5. 
i)numetti,  8. 
dumosa.  5. 


elata,  5. 

Ellwaiigeriana,  5. 
Engelnianni,  10. 
excelsa,  4,  5. 
Finedonensis,  5. 
glauea,  9,  10,  11. 
Gregoryana,  .5. 
Hniido'ensis,  1,'!. 
inversa,  5. 
Jezoensis,  13. 
Khutrow,  2. 
Mariana,  8. 
Maxwelli,  5. 
niedioxima,  .'i. 
INItMiziesi,  11,  12. 
miniata,  5. 
tniituta,  5. 
nioiistrosa,  5. 
Morinda,  2. 
inurloata,  5. 
nana,  9. 
nigra,  8. 
obovata,  3,  4. 


Omorika,  15. 
orieiitalis,  6. 
Parryana,  11. 
parviforniis,  5. 
pendula,  5,  9. 
polita,  1. 
procinnbcns,  5. 
pseudopungens,  10. 
piimila,  5,  8. 
pungens,  11. 
pygmipa,  5. 
pyramidalis,  5. 
rubens,  1. 
rubra,  7,  9. 
Schrenki.'ina,  3. 
Sitclioii.sis,  12. 
Smitliiana,  2. 
speciosii,  12. 
tiibula'formis,  5. 
Torano.  1. 
viminalis,  5. 
virgata,  5,  8. 
viridis,  11. 


Lvs.  quadrangular,  all  4  sides  ivith 

stoniata. 
B.   Scales  of  cone  obovate  or  orbicu 
lar,  rounded,  closely  ap/iressed 
before  ripening, 
c.   C<»,e  2)4-6  in.  lorio- 
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D.  Jji'S.  spreading,  very  rigid, 

sharply  pointed 1 . 

DD.  Ijvs.  pointing  forward,  not 

very  rigid. 

"S,.  Length  of  Ivs.  %-2  in.,  or 

sometimes  a   little 

shorter  in  No.  S:  young 

branch  lets  glabrous  , 

grayish  yellow 2. 

8. 
EE.  Length    of   Ivs.    Vi-l    in., 
shorter   only    in    divarf 
vars.:  young  branchlets 

brown 4. 

5. 
EEE.  Length  of  Irs.  2}4-^  lines.  C. 
C.   Cones  y^-2  in.  long. 

D.  Yoxmg  branches  pubescent. .   7. 

8. 


polita 


Smithiana 
Schrenkiana 


obovata 
excelsa 
orientalis 

rubra 
nigrra 


DD.  Young    branches    glabrous, 

light  brownish  yellow  ....  9.  alba 

BB.  Scales    of  cone  oblong   or  rhom- 

boidal,  erose  at  the  margin  and 

usually  striate  and  undulate, 

thin,  very  loosely  appressed  or 

slightly  spreading 10.  Engelmanni 

11.  pungens 

AA.  Lvs.   more  or  less   flattened,  with 

white    lines    on    the   upper   side, 

green  on  the  lotver  one. 

B.   Cone  -  scales    rhomboidal,    erose- 

dentictilate,    loose :    lvs.    much 

flattened 12.  Sitchensis 

13.  Ajanensis 
B.   Cone-scales  orbicular  or  obovate, 
closely   appressed :    lvs.    quad- 
rangular, somewhat  flattened.. \i.  bicolor 
C.  Branchlets  rather  short,  not  or 

little  pendulous 15.  Omorika 

CC.  Branchlets  very  long  and  slen- 
der, pendulous 16.  Breweriana 

1.  polita,  Carr.  (P.  Tord,no,  Koehne.  P.  bicolor, 
Hort.,  not  Maxim.).  Tree,  to  90  ft.,  forming  a  dense, 
broad  pyramid,  with  rigid  stout  branches  when  young, 
older  trees  witli  the  habit  of  P.  excelsa,  with  somewhat 
pendulous  branches:  young  branches  thick,  glabrous, 
yellowish  brown:  lvs.  rigid,  thicker  than  broad,  often 
falcate,  shining  dark  green,  3^-1  in.  long:  pistillate  fls. 
green,  staminate  yellowish :  cone  oblong,  4-5  in.  long, 
brown,  glossy;  scales  with  finely  denticulate  margin. 
Japan.  S.Z.  2:111.  G.C.  II.  13 :l'.33;  III.  21:251.  Gn. 
13,  p.  239.  — One  of  the  most  distinct  Spruces;  of  very 
striking  appearance  with  its  rigid  spiny  lvs.  spreading 
in  all  directions  from  the  stout  branches. 

2.  Smithi&na,  Boiss.  (P.  Morinda,  Link.  P.  Kliut- 
row,  Carr.).  Tree,  to  150  ft.,  with  wide-spreading 
branches  and  slender  pendulous  branchlets  :  lvs. 
crowded,  usually  thicker  than  broad,  acute,  bright  or 
dark  green,  M-2  in.  long:  pistillate  fls.  purple:  cones 
5-7  in.  long,  dark  brown  and  glossy;  scales  suborbicu- 
lar,  with  entire  margin,  firm.  Himalayas.  G.C.  II. 
24:393.  Gn.  19,  p.  359;  35,  p.  599;  39,  p.  72.-One  of  the 
most  graceful  Spruces;  tender  in  New  England.  The 
young  growth  starts  very  early  and  is  liable  to  be  in- 
jured by  frost  in  spring,  especially  when  planted  in 
warm  and  damp  situations. 

3.  Sclirenki§,na,  Fisch.  &  Mey.  {P.  obovdta,  var. 
Schrenkidna,  Carr.).  Tall  pyramidal  tree,  with  pendu- 
lous branchlets,  somewhat  similar  in  habit  to  P.  excelsa  : 
lvs.  equally  4-sided,  acute,  somewhat  dull  green,  %-\% 
in.  long,  on  young  plants  often  slightly  shorter:  cones 
cylindric-ovate,  3-4  in.  long;  scales  with  entire  margin. 
Cent.  Asia.  —  Said  to  be  very  similar  in  habit  to  P.  Smith- 
iana. But  recently  introduced  and  only  small  plants 
are  known  in  cultivation;  quite  hardy. 

4.  obovita,  Ledeb.  (P.  excelsa,  var.  obovcUa,  C.  Koch). 
Tree,  to  100  ft.,  similar  in  habit  to  the  following,  with 
somewhat  pendulous  branchlets  :  young  branches 
brown,  glabrous  or  slightly  pubescent:  lvs.  quadrangu- 
lar, acute,  dull  or  bluish  green,  K-%  in.  long:  pistillate 
fls.  purple :  cone  oblong-ovate,  light  brown,  about  2K  in. 


long;  scales  with  entire  margin.  N.  Eu.  to  Kamschatka 
and  Manchuria.  Gn.  20,  p.  91.  R.H.  1894,  p.  274.  Mn. 
5,  p.  189.  — Of  slower  growth  than  P.  excelsa  and  more 
graceful. 

5.  exc61sa,  Link.  (P.  Abies,  Karst. ).  Norway 
Spruce.  Figs.  1795-7.  Tree,  to  150  ft.,  with  spreading 
branches  and  usually  pendulous  branchlets:  bark  red- 
dish brown:  young  branches  brown,  glabrous  or  pubes- 
cent: lvs.  quadrangular,  acute,  dark  green  and  usually 
shining,  3^-1  in.  long:  staminate  and  pistillate  fls. 
bright  piirple:  cones  cylindric-oblong,  4-7  in.  long, 
light  brown;  scales  obovate,  with  erose-denticulate 
margin.  N.  and  M.  Eu.  Em.  1:102.  Mn.  4,  p.  185;  6, 
p.  85. —This  tree  is  extensively  planted  as  an  ornamen- 
tal tree  in  the  northern  and  eastern  states;  it  is  of  rapid 
growth  and  is  a  handsome  tree,  with  its  graceful  habit 
and  dark  green,  dense  foliage,  but,  like  many  Spruces 
and  firs,  loses  much  of  its  beauty  when  it  grows  old, 
and  usually  after  30  years  it  becomes  thin  and  ragged 
in  the  top.  It  is  one  of  the  best  conifers  to  plant  for 
shelters  and  wind-breaks.  The  Norway  Spruce  is  very 
variable,  and  a  great  number  of  garden  forms  are  in 
cultivation.  Some  of  the  best  known  are  the  following: 
Var.  Bdrryi,  Hort.  Dark  green,  with  vigorous,  thick 
branches  and  short  branchlets.  Var.  Clanbrasili&na, 
Loud.  A  dwarf,  compact  form,  with  short,  crowded 
branchlets  and  small,  }4-/4-in.  long  lvs.  There  are 
many  other  dwarf  forms,  differing  somewhat  in  habit 
and  foliage,  as  vars.  compdcta,  c6nica,  difftisa,  dumbsa, 
Ellwangeri4,na,  Gregory^na,  Mdxwelli  (Fig.  1798),  mu- 
ricata,  parvifbrmis,  prociimbens,  piimila,  pygmsea,  tab- 
ulaeWrmis.  Var.  Finedonensis,  Gord.  Lvs.  pale  yellow 
at  first,  becoming  bronzy  brown  and  finally  green.  Var. 
inv6rsa,  Carr.  With  drooping  branches  closely  ap- 
pressed to  the  stem.  Gng.  6:100.  Var.  monstrdsa,  Loud. 
A  form  with  few,  thick  branches  clothed  with  rigid, 
thick  lvs.  Var.  p6ndula,  Loud.  With  irregularly  dis- 
posed pendulous  branches  and  branchlets.  Var.  pyra- 
midellis,  Carr.  With  the  branches  ascending  at  narrow 
angles,  forming  a  narrow  pyramid.  Mn.  6,  p.  87.  Var. 
viminiilis,  Willd.  Branches  in  remote  whorls,  almost 
horizontal,  with  very  long  and  slender  branchlets  with- 
out or  with  very  few  lateral 
branchlets.  Var.  virg^ta,  Jacq. 
(denuddta,  Carr.).  Sparingly 
branched,  with  long  and  slender 
branches  destitute  of  branch- 
lets,  spreading,  usually  the  low- 
er ones  pendulous  and  the  upper 
ones  ascending.  R.  H.  1854, 
p.  102.  P.  excelsa,  var.  eldta, 
Hort.,  is  probably  a  seedling  of 
this  variety  and  an  intermedi- 
ate form  toward  the  type.  Gn, 
3:177.  There  are  also  some 
forms  with  variegated  and  yel- 
low foliage.  Two  geographical 
forms  of  slow  growth  and  dense 
habit  are  var.  alp6stris,  Brligg., 
from  the  high  Alps,  in  habit  and 
foliage  resembling  P.  alba,  and 
var.  medibxima,  Nyl.,  from  N. 
Eu.,  in  habit  and  appearance 
similar  to  P.  orientalis.  P. 
miniata ,  mentioned  in  the 
genus  Abies  in  the  supplement- 
ary list  as  A.  miniata,  is  a  mis- 
print for  A.  minuta,  which  is 
a  synonym  of  P.  excelsa,  var. 
pygm(fa. 

6.  orientalis,  Carr.     Tree,  to 
120    ft.,    with    ascending    and 

spreading  branches  and  somewhat  pendulous  branch- 
lets  :  young  branches  brown,  pubescent :  lvs.  thick, 
obtuse,  dark  green  and  shining,  crowded  and  more 
or  less  appressed  to  the  branches:  fls.  carmine:  cone 
cylindric-ovate,  23^-33^  in.  long,  less  than  1  in.  thick: 
scales  orbicular,  entire  at  the  margin.  W.  Asia,  Cau- 
casus. G.C.  II.  21:308;  25:333;  III.  3:754.  A.G. 
19:649.  Mn.  5,  p.  189.  V.  20:185.-A  very  graceful 
Spruce  with  dark,  glossy  foliage;  of  slow  growth  and 
therefore  valuable  for  smaller  gardens.  It  holds  its 
lower  limbs  for  many  years. 


1796. 
Cone  of  Norway  Spruce. 
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7.  rdbra,  Link  {P.  acnfissima,J.  G.  Jack.  P.  rubens, 
Sarg. ).  Red  Spkuce.  Tree,  to  80  ft.  or  occasionally 
to  100  ft.,  with  short  and  slender  branches  forming  a 
narrow  pyramidal  head,  with  red-brown  bark  :  young 
branches  reddish  brown:  Ivs.  quadrangular,  acute  or 
mucronate,  dark  or  bright  green,  shining,  about  %  in. 
long  :  fls.  purple  :  cones  oblong,  lK-2  in.  long,  light 
reddish  brown,  glossy;  scales  obovate,  rounded  and  en- 
tire or  slightly  erose  at  the  margin.  From  Canada  to 
N.  C,  along  the  Alleghany  Mts.  S.S.  12:597. -Hand- 
some tree,  but  requires  cool  and  moist  situation  and  is 
less  drought-enduring  than  most  others. 

8.  nigra,  Link  (P.  Ifaridna,  Britt.,  Sterns  &  Pogg. ). 
Fig.  1799.  Tree,  usually  to  20-30  ft.  or  occasionally  to 
100  ft.,  with  slender,  often  pendulous  branches  forming 
a  narrow,   irregular  head  :    bark  gray  -  brown  :  young 


1797.    Shedding  of  the  leaves  of  Norway  Spruce. 

The  picttire  shows  the  extremities  of  a  limb  that  is  eight  years  old.  The  part 
between  the  tip  and  A  is  last  season's  growth;  between  A  and  B  it  is  two  years  old  ; 
and  beyond  B  is  a  part  that  gi-ew  three  seasons  ago.  The  section  beyond  C  is  six 
years  old;  from  C  to  D  is  seven  years  of  age.  The  four  years'  growth  of  this  limb 
not  shown  in  the  drawing  was  as  densely  covered  with  foliage  as  is  the  part  shown  in 
the  upper  figure ;  but  there  are  not  many  leaves  between  C  and  D  (seven  years  old) 
and  none  on  the  eight-year-old  wood  (except  those  on  the  branchlets,  and  these  are 
younger).    This  shows  that  the  leaves  persisted  six  or  seven  years. 

branches  brown  or  yellowish  brown:  Ivs.  quadrangular, 
obtusish,  dull  dark  or  bluish  green,  bloomy  especially  on 
the  upper  side,  %-%  in.  long  :  fis.  purple:  cones  oval- 
oblong,  globose-ovate  when  open,  dull  grayish  brown, 
}4-l}4  in.  long  ;  scales  rounded  and  finely  denticulate 
at  the  margin.  From  Can.  to  Va.,  Minn,  and  Brit.  Col. 
S.S.  12:596.— Very  variable  in  habit;  cone-bearing  trees 
often  only  a  few  ft.  high  when  growing  in  swamps.  The 
most  ornamental  garden  form  is  var.  Douin6tti,  Carr., 
with  ascending  crowded  branches  forming  a  dense  conical 
pyramid.  A  similar  form,  somewhat  broader  at  the  base 
and  with  more  light  bluish  green  foliage,  is  var.  Mari- 
ana, Beissn.  G.C.  III.  11:80.  Var.  brevifdlia,  Rehd. 
(P.  hret'ifblia,  Peck).  Fig.  1794.  Small  tree,  with  short 
spreading  branches  forming  an  irregular  and  narrow 
head  :  Ivs.  usually  M-3^  in.  long,  bluish  green:  cones 
>2-l  in.,  seeds  1-12  in.  long.  Of  little  ornamental  value. 
V.  2.3:291.  A. G.  23:  201,  203.  Var.  virg^ta,  Rehd.,  is 
a  sparingly  branched  form  with  long  and  slender 
branches  destitute  of  branchlets,  very  similar  to  P. 
ercelsa,  var.  virgata.  G.P.  8:45.  Var.  ptimila,  Hort.,  is 
a  dwarf,  compact,  cushion-like  form  of  very  dark  green 
color. 

9.  ilba,  Link  (P.  CancuUnsis,  Britt.,  Stems  &  Pogg.). 
Pig.  1794.  Tree,  usually  60-70,  sometimes  to  1.50  ft., 
with  ascendent  branches  and  usually  pendent  branch- 
lets  :  bark  light  brownish  gray:  Ivs.  slightly  curved, 
acute  or  acutish,  more  or  less  bluish  green,  %-'%  in. 
long,  of  a  strong,  aromatic  odor  when  bruised  :  fls. 
pale   red   or  yellowish  :    cones   cylindric-oblong,  light 


brown  and  glossy,  lJ^-2  in.  long;  scales  orbicular,  with 
usually  entire  margin,  thin  and  flexible.  From  Labra- 
dor to  Alaska,  south  to  Mont.,  Minn,  and  N.  Y.  S.S. 
12:598.  G.F.  8:223;  9:355.  F.S.  21:2251. -A  decorative 
species  of  dense  habit  when  young  and  with  rather  light 
bluish  green  foliage;  it  endures  heat  and  drought  much 
better  than  the  two  preceding  species.  The  most  im- 
portant garden  form  is  var.  caervilea,  Carr.  (var.  argintea 
and  var.  glauca,  Hort.  Abies  rubra,  var.  vioMcea, 
Loud.).  Of  dense  habit,  with  light  bluish  green  or 
almost  silvery  gray  foliage.  Var.  ailirea,  Beissn.,  has 
yellow  foliage.  Var.  n^na,  Loud.  Dwarf,  forming  a 
dense  round  bush.  Var.  p6ndula,  Beissn.  With  pendu- 
lous branches. 

10.  ^ngelmanni,  Engelm.  (Abies  commutdta,  Murr.). 
Tree,  to  150  ft.,  with  slender  spreading  branches  in 
closely  arranged  whorls,  forming  a 
dense  and  narrow  pyramid  in  young 
trees  :  winter-buds  with  brownish 
yellow  usually  appressed  or  little 
spreading  scales:  young  branches 
pale  brownish  yellow,  pubescent: 
ivs.  slender,  straight  or  slightly 
incurved,  acute,  bluish  green  to 
steel-blue,  %-!  in.  long,  without 
resin  canals,  of  a  strong  aromatic 
odor  when  bruised:  fls.  purple: 
cones  oval-  to  cylindric-oblong, 
light  brown,  1/4-3  in.  long;  scales 
rhomboidal,  narrowed  and  truncate 
or  rarely  acute  at  the  apex.  From 
Alberta  and  Brit.  Col.  to  Ariz,  and 
N.  M.  S.S.  12:599.-A  very  orna- 
mental tree,  varj-ing  in  the  color 
of  foliage.  Var.  glailca,  Hort.,  has 
bluish  or  steel-blue,  and  var.  ar- 
g^ntea,  Hort.,  silvery  gray  foliage. 
P.  psendopungens,  Dieck,  seems 
not  to  differ  from  typical  P.  Engel- 
manni.  P.  Engehnanni  is  said  to 
be  sold  for  P.  pimgens.  It  is  more 
common,  and  its  seeds  are  there- 
fore more  readily  secured. 

11.  piingens,   Engelm.   (P.  Par- 
rydna,   Sarg.     Abies   M6nsiesi, 
Engelm.,  not   Lindl.).     Fig.  1794, 
1798.    Tree,  80-100,  or  occasionally 
to    150    ft.,   with    horizontal    stout 
branches  in  rather  remote  whorls, 
forming  a  broad,  regular  pyramid: 
winter-buds  with  brownish   yellow 
usually   reflexed  scales:    young 
branches  glabrous,  bright  yellowish   brown:  Ivs.  rigid, 
inctirved,    spiny  -  acuminate,    bluish    green   to    silvery 
white  or  rarely  dull  green,  '%  to  one  and  one-fifth  in. 
long,  with  2  resin  canals:  cones  cylindric-oblong,  light 
brown   and  glossy,  23^-4  in.  long;    scales  rhomboidal, 
narrowed   and  erose   at  the   apex.     Wyo.  to  Colo,  and 
Utah.    S.S.  12:600.    G.C.  II.  20:725;   111.10:547.    Mn.  7, 
p.  51.    Gng.  7:49.    S.H.  2:273.    P.  1884,  p.  5.    G.M.  40:35. 
—  A  very  handsome  and  very  hardy  tree  of  symmetrical 
habit,  with  light,  sometimes  almost  silvery  white  foli- 
age.   According  to  the  different  shades  of  color  of  the 
foliage,  vars.  arg^ntea,  coeiillea  and  glailica,  Hort.,  are 
distinguished.  Var.vlridis,  Regel  (P.  commntdfa,  Hort.), 
is  the  form  with  green  Ivs.     A  dwarf  compact  form  of 
this  species  originated  about  10  years  ago  at  the  Arnold 
Arboretrum. 

12.  Sitch6nsis,  Carr.  (Abies  M^nziesi,  Lindl.).  Tide- 
land  Spruce.  Sitka  Spruce.  Tree, usually  100  ft.,  oc- 
casionally 200  ft.  high,  with  slender  horizontal  branches, 
forming  a  broad  pyramid  in  young  trees ;  in  old  trees 
the  upper  branches  short  and  ascending,  the  lower  ones 
slender  and  spreading,  clothed  with  slender  branchlets: 
bark  bright  or  dark  red-brown:  young  branches  rigid, 
light  brownish  yellow,  glabrous  :  Ivs.  bright  green, 
shilling  and  rounded  on  the  lower  side,  flat,  slightly 
ridged  and  silvery  white  on  the  upper  side,  sharply 
acute  or  acuminate,  J^-1  in.  long:  staminate  fls.  red: 
cones  cylindric-oval,  pale  yellowish  or  reddish  brown, 
23^-4  in.  long;  scales  rounded  at  the  apex  and  erose. 
Alaska  to  Calif.    G.C.  II.  25:728,  729.   S.S.  12:002.    G.F. 
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4:211(erroneouslynamed  Douglas  Fir).  M.D.G.  1896:403. 
—A  very  ornamental  tree,  especially  attractive  by  the 
contrasting  colors  of  the  foliage,  but  it  can  hardly  be 
grown  successfully  in  the  eastern  states;  it  does  not 
stand  the  hot  summers  well,  and  is  probably  not  hardy 
farther  north  than  Mass.  Var.  speciosa,  Beissn.,  is  of 
slower  growth  and  more  compact  hal)it,  with  more  as- 
cending branches  and  shorter,  more  rigid  Ivs. 

l.'i.  Ajaii6nsis,  Fisch.  {Abies  Jezoensis, 
Sieb.  &  Zucc.  P.  Hondohisis,  Mayr.  P. 
Alcockidiui,  Veitch  partly).  Tree,  100- 
150  ft.  or  occasionally  higher,  with  hori- 
zontally spreading  slender  branches :  bark 
dark  gray  :  young  branches  glabrous, 
Ahining,  yellowish  brown  or  yellowish 
green:  Ivs.  slightly  curved,  acute  or  ob-  -' 
tuse,  slightly  ridged  on  both  sides,  dark 
green  and  shining  below,  silvery  white 
above,  %-%  in.  long:  fis.  carmine:  cones 
oblong,  light  brown,  l}4-3}4  in-  long; 
scales  oval -oblong,  erose.  E.  Siber., 
Amurland,  Sachatin,  Yeso.  B.  M.  6743. 
G.C.  II.  13:  115,  212;  III.  3,  p.  53.  Gt.  38,  p.  217, 
figs.  2-5. —  Similar  to  the  preceding  and  highly  orna- 
mental, hardier:  Ivs.  somewhat  broader  and  shorter 
and  less  sharply  pointed  than  in  the  preceding.  P. 
Ajanensis  and  P.  Hondoensis  are  considered  by  Mayr 
as  two  distinct  species:  the  first  has  yellowish  green 
branches  and  on  older  plants  the  slightly  swollen  leaf- 
cushions  are  recurved;  the  latter  has  light  reddish 
brown  branches,  the  leaf -cushions  on  the  xipper  side  of 
the  branches  are  much  swollen,  pointing  forward,  with 
two  small  furrows  below  the  apex,  the  Ivs.  somewhat 
shorter  and  the  bracts  of  the  scales  somewhat  narrowed 
near  the  middle. 

14.  Alcocki^na,  Carr.  (P.  hlrolor,  Mayr.  Abies  bi- 
color,  Maximowicz).  Tree,  80-150  ft.,  with  slender 
spreading  branches:  bark  grayish  brown:  young 
branches  dull  reddish  brown,  sometimes  finely  pubes- 
cent: Ivs.  somewhat  curved,  dark  green  above  with  two 
bluish  lines  below,  sharply  acuminate,  l4-%  in.  long: 
cones  oblong,  brown,  purple  before  ripening,  3-4  in. 
long;  scales  obovate,  finely  denticulate  at  the  often  re- 
curved margin.  Japan.  G.C.  II.  13,  p.  213.  — Handsome 
tree,  with  more  slender  branches  than  the  preceding 
and  of  more  rapid  growth.  Sometimes  cult,  under  the 
name  P.  Alcockiana  nova  and  P.  acimilaris. 

15.  Omorika,  Bolle  (Plnus  0)« or? fca,  Pancic).  Tree, 
to  100  ft.  or  higher,  with  rather  short  spreading  and  as- 
cending branches  forming  a  narrow  pyramidal  head : 
young  branches  brown,  pubescent  :  Ivs.  compressed, 
ridged  on  both  sides,  obtuse  and  mucronulate,  dark 
green  and  shining  below,  with  whitish  lines  above,  %- 
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16.  Breweriana,  Wats.  Tree,  80-120  ft.  high,  with  the 
branches  at  the  top  slightly  ascending,  the  lower  ones 
horizontal  or  pendulous,  with  whip  -  like  pendulous 
branchlets  often  7  or  8  ft.  long,  furnished  with  similar, 
slender  lateral  branchlets;  young  branches  reddish 
brown,  pubescent:  Ivs.  straight  or  slightly  curved,  ob- 
tuse, rounded  and  dark  green  at  the  lower  surface,  al- 
most  flat   and  with  white   lines   above,  %-l   in.  long: 


1798.  Picea  pungens. 

The  two  small  tufts  at  the  right  are  P.  excelsa,  var. 
Maxwelli. 


%  in.  long:  fis.  purple:  cones  ovate-oblong,  cinnamon- 
brown,  glossy,  l>2-2>2  in.  long;  scales  almost  orbicular, 
with  finely  denticulate  margin.  S.  E.  Eu.  G.C.  II. 
21:.308;  III.  21:153.  Gt.  47,  p.  177. -Handsome  tree  of 
rather  slow  growth,  forming  a  dense  and  narrow  pyra- 
mid when  young;  very  hardy. 


1799.  Picea  nigra  (X  3^). 

staminate  fis.  purple:  cones  oblong,  2}4-5  in.  long,  light 
orknge-brown ;  scales  obovate,  with  entire  margin.  Sis- 
kiyou Mts.  in  Ore.  and  N.  Calif.  S.S.  12:601.  G.F. 
3:66,  67;  5:595.  G.C.  II.  25:497. -One  of  the  most  dis- 
tiu^t  Spruces,  but  it  has  not  yet  been  successfully  cul- 
tivated in  the  eastern  states. 

P.  Columbiana,  Lemm.,  is  a  form  of  P.  Engelmanni,  of 
smaller  size,  with  smaller  coues  and  scaly  brown  bark —P. 
Olehni,  Mast.  Tree,  to  150  ft.,  aUied  to  P.  bioolor,  but  Ivs. 
shorter,  about  M"/^  in-  long  and  comparatively  broad:  cones 
1-2  in.  long.  Amurland,  Sachalin,  Yeso.  G.C.  II.  13:301. -P. 
Maximoiviczi,  Kegel.  Allied  to  P.  polita,  but  much  smaller  in 
every  part:  Ivs.  about  }^,  cones  2  in.  long,  smaller  in  cult, 
plants.  Japan.  ALFRED  Rehder. 

PICKEREL-WEED.     Pontederia. 

PICOTEE.     See  Carnation. 

FICRASMA  (Greek,  pikrasmos,  bitterness;  referring 
to  the  bitter  bark  and  wood).  Including  Ptcmwrt.  Sima- 
rnbdceie.  Trees  and  shrubs,  with  alternate,  odd-pinnate 
Ivs.,  yellowish  green  fls.  in  axillary,  long-peduncled, 
loose  cymes  and  subglobose,  dry,  berry-like  fr.  About 
8  species  in  S.  and  E.  Asia  and  W.  India.  Only  P. 
ailanthoides,  Planch.  (P.  Japdnica,  Gray),  seems  to  be 
in  cult.  It  is  an  upright  shrub,  almost  glabrous  except 
the  tomentulose  inflorescence:  Ivs.  with  4-8  pairs  of 
Ifts. ;  Ifts.  ovate  or  oblong-ovate,  acuminate,  crenately 
serrate,  2>2-3J^  in.  long:  fr.  pea-sized,  bright  red, 
with  1  seed.  N.  China,  Japan.  This  is  probably  the 
hardiest  species  of  the  genus,  but  has  proved  only  half- 
hardy  at  the  Arnold  Arboretum.  Farther  north  it  may 
be  of  value  on  account  of  its  orange  and  scarlet  fall 
coloring  and  the  bright  red  fruits.  It  is  sometimes 
united  with  P.  quassioides,  Benn.,  from  Himalaya  and 
China.  Wood  and  bark  are  exceedingly  bitter.  The 
wood  of  some  species,  especially  P.  excelsa,  Planch., 
from  Jamaica,  is  used  in  medicine  like  that  of  Quassia. 


Alfred  Rehder. 


PICTURES.     See  Photography. 
PIE-PLANT.     See  Bhubarb. 


Fl£!RIS  (a  mythological  name).  Including  Portitna. 
Ericdcew.  Ornamental  evergreen  or  deciduous  shrubs 
or  rarely  small  trees,  with  alternate  short-petioled  Ivs. 
and  handsome  usually  white  fls.  in  often-panicled  ra- 
cemes or  in  racemose  axillary  fascicles.  The  evergreen 
P.  floribunda  and  the  deciduous  P.  3faria»a  are  hardy 
North  and,  like  the  other  species,  are  valuable  for  the 
earliness  of  their  flowers.  The  most  beautiful  are 
P.  Japonica  and  P.  formosa,  with  long  drooping  or  nod- 
ding racemes  of  white  fls.  arranged  in  terminal  panicles; 
the  first  thrives  still  in  Mass.,  but  the  fls.  are  usually 
winter-killed,  while  P.  formosa  can  be  grown  only  South. 
They  are  easily  forced,  and  P.  Japonica  especially 
may  be  recommended  for  this  purpose;  it  makes  a  very 
handsome  and  graceful  pot-plant  for  inside  decoration 
with  its  slender  racemes  of  pure  white  flowers  hanging 
over  the  glossy  bright  green  foliage.  The  species  of 
Pieris,  like  other  Ericaceae,  grow  well  in  a  moderately 
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moist,  well-drained  and  porous  soil,  but  dislike  lime- 
stone and  heavy  clay;  a  partly  shaded  situation  suits 
them  best.  Prop,  by  seeds  treated  like  those  of  Azalea 
or  Rhododendron;  also  by  layers,  and  the  evergreen 
ones  by  cuttings  of  almost  ripened  wood  in  August 
under  glass,  kept  during  the  winter  in  a  cool  green- 
house. They  root  very  slowly;  cuttings  taken  from 
forced  plants  root  more  readily.  About  10  species  in 
N.  Amer.  and  in  Asia  from  Himal.  to  Japan.  Calyx- 
lobes  valvate  or  distinct;  corolla  globose  or  urceolate; 
stamens  10  ;  anthers  obtuse,  with  a  pair  of  awns  near 
the  base  or  the  filaments  2-toothed  below  the  apex:  cap- 
sule with  5  dehiscent  valves  ;  seeds  linear-oblong,  not 
winged,  with  membranaceous  testa.  Often  included 
under  Andromeda.  Closely  allied  to  Lyonia,  but  dis- 
tinguished by  its  awnless  anthers,  and  to  Zenobia,  which 
has  the  anthers  4-awned  at  the  apex.  The  foliage  of 
some  species  is  said  to  be  poisonous  to  cattle. 

A,    Lvs.  evergreen. 
B.    Flowers  in  terminal  panicles  formed  the  previous 
year  and   remaining    naked  during   the   winter: 
capsule  globose,  ivithout  ridges. 

floribunda,  Benth.  &  Hook.  (Andrdmeda  floribunda, 
Pursh.  Porthna  floribtinda,  l<iuU.).  Fig.  1800.  Dense 
shrub,  2-6  ft.  high:  branches  and  petioles  with  strigose 
brown  hairs:  lvs.  ovate  to  oblong- lanceolate,  acute, 
minutely  serrulate  and  setosely  ciliate,  otherwise  gla- 
brous, l>2-23^  in.  long:  fls.  nodding,  in  terminal  dense 
upright  panicles  lK-4  in.  long;  corolla  ovate,  strongly 
5-angled,  white,  K  in.  long.  April,  May.  Va.  to  Ga.,  in 
the  Alleghany  Mts.  B.M.  156(1.  B.R.  10:807.  M.D.G. 
1898:333.  — Very  desirable  evergreen  shrub  for  its  hardi- 
ness and  earliness  of  the  fls. 

Jap6nica,  D.  Don  (AndrSmeda  JapSnica,  Thunb.). 
Pig.  1801.  Shrub,  with  spreading  branches  or  some- 
times small  tree  to  30  ft. :  branches  glabrous  :  lvs. 
crowded  at  the  ends  of  branches,  obovate-lanceolate  or 
oblanceolate,  crenately  serrulate,  cuneate  at  the  base, 
glabrous,  l>2-23^  in.  long  :    fls.  in  pendulous  panicles, 


Dwarf  form  with  small  linear-oblanceolate  lvs .  Japanese 
botanists  speak  of  a  variety  with  the  racemes  a  foot  and 
more  long;  this  form  seems  to  be  not  yet  introduced. 
P.  Japonica  is  one  of  the  most  graceful  early-blooming 
evergreens. 


1800.   Pieris  floribunda  (X  Va). 

2^-5  in.  long;  corolla  ovate,  not  angled,  H  in.  or  slightly 
longer.  April,  May.  Japan.  R.B.  11:10.  B.H.  21:l!t. 
On.  12:98  and  p.  424;  ,W,  p.  .307;  57,  p.  399.  G.C.  11. 17:797. 
M.D.G.  1898:.544.-Var.  albo-margind,ta,  llort.  Lvs. 
with  whitish  margin  and  smaller,    Var.  pygmsea,  Maxim. 


1801.  Pieris  Japonica  (X  I-,). 


BB.   Fls.  in  axillary  clusters,  forming   terminal   leafy 
racemes. 

nitida,  Benth.  &  Hook.  (AndrSmeda  nitida,  Bartr. 
A.  coridcea,  Ait.).  Fetter-bush.  Shrub,  2-6  ft.  high, 
with  triangular  branches,  quite  glabrous:  lvs.  obovate 
or  broadly  elliptic  to  oblong,  narrowed  at  both  ends, 
bright  green  and  shining  above,  entire  and  slightly  rev- 
olute  at  the  margin,  l>2-3  in.  loug:  corolla  cylindric- 
ovate.  white  to  pink,  34-34  in.  long:  capsule  ovoid  glo- 
bose, with  ridges  at  the  sutures.  March-May.  N.  C.  to 
Fla.  and  La.  B.M.  1095.— Var.  riibra,  Lodd.  Fls.  deep 
pink.    L.B.C.  7:072. 

AA.    Lvs.  deciduous. 

Mariana,  Benth.  &  Hook.  (Andrdmeda  Maridna, 
Linn.  Lyonia  31aridna,  D.  Don.  Leucothoe' Maridna, 
DC).  Staggee-bush.  Shrub,  2-4  ft.  high,  glabrous  or 
nearly  so:  lvs.  oval  to  oblong,  obtuse  or  acute,  usiially 
cuneate  at  the  base,  entire,  1-3  in.  long:  fls.  nodding, 
in  axillary  clusters  on  leafless  branches  of  the  previous 
year,  forming  2-5  in.  long  racemes;  corolla  cylindric- 
campanulate,  white  or  pale  pink,  almost  yi  in.  long: 
capsule  ovate-pyramidal.  April-June.  R.  L  to  Fla. 
B.M.  1579. 

P.  formbsa,  D.  Don.  Evergreen  shrub  or  small  tree,  to  12  ft., 
allied  to  P.  Japonica:  lvs.  scattered,  broader,  elliptic,  3-5  in. 
long:  panicles  6  in.  or  more  long.  April,  May.  Himalayas. 
Gu.  54,  p.  77.  G.C.  II.  15:569.— P.  ovalifbUa,  D.  Don.  Decidu- 
ous shrub  or  tree,  to  40  ft.:  lvs.  ovate  to  elliptic,  entire,  pubes- 
cent on  the  veins  beneath,  2-6  in.  long  :  fls.  ovate,  white,  in 
simplelateral  racemes,  2-6  in.  long.  June.  Himalayas  to  Japan. 
About  as  hardy  as  P.  Japonica.— P.  pfti7?2/ert'^6h'a,  DO.  Ever- 
green shrub,  1-2  ft.,  glabrous:  lvs.  oblong,  serrulate  near  the 
apex,  1-2  in.  long:  racemes  axillary,  4-12-ild.:  corolla  ovoid, 
white.   Feb.,  March.   W.  Fla.    B.R.  30:36. 

Alfred  Rehdeb. 

PIGEON  BERRY.     Phytolacca  deeandra. 

PIGEON  PEA.     Cajanus  Indicus. 

PIGEON  PLUM.     See  Coccoloba. 

PIG-NUT.     See  Hicoria. 

PIGWEED.  Species  of  Chenopodium  and  Amaran- 
txis. 

PILEA  (pileus,  a  Roman  cap;  one  of  the  segments  of 
the  perianth  in  the  first  described  species  covering  the 
akene).  Urticdcece.  Many  tropical  and  some  temperate- 
region  herbs  (rarely  shrubby),  annual  or  perennial,  of 
various  habit.  Most  of  them  are  weedy  plants,  but 
forms  of  one  or  two  species  are  grown  in  greenhouses 
for  their  compact  fern-like  sprays  and  for  the  interest- 
ing phenomenon  of  forcibly  discharging  the  pollen, 
whence  the  name  Artillery  Plant.  The  species  are 
widely  distributed  in  the  Old  and  New  World.     The 


PILEA 


PILOCEREUS 


1337 


flowers  are  monoecious  or  dioecious,  mostly  very  small 
and  in  axillary  clusters;  stamens  3-4,  and  the  sepal- 
lobes  in  the  staminate  fls.  of  the  same  number;  sepal- 
lobes  of  pistillate  fls.  3,  the  ovary  3-angled  and  erect 
and  bearing  a  sessile  tufted  stigma,  with  3  scale-like 
staminodiums:  fr.  an  akene,  ovate  or  nearly  orbicular, 
compressed,  more  or  less  invested  in  the  perianth. 
There  are  150  or  more  species  of  Pilea,  one  of  which, 
P.  pumila,  is  a  small  nettle-like  plant  growing  in  the 
northern  states. 

The  Artillery  Plants  of  the  gardens  are  small  branchy 
half-succulent  herbs,  usually  grown  in  pots  and  allowed 
to  reach  a  foot  or  so  in  height.  The  gracefully  curving 
fronds  of  small  ovate  or  obovate  shining  leaves  are 
much  prized.  They  are  easy  to  grow,  being  propagated 
by  cuttings.  They  thrive  best  when  given  an  abun- 
dance of  water.  Sometimes  they  are  used  as  edgings  in 
orchid  houses,  to  screen  the  pots  with  green,  and  they 
also  tend  to  equalize  the  moisture  conditions  and  thereby 
contribute  to  the  welfare  of  the  orchids. 

When  the  staminate  flowers  open,  the  pollen  is  usually 
discharged  forcibly  and  visibly.  If  a  plant  is  put  in  a 
sunny  place  when  the  pollen  is  ripe,  it  may  set  up 
a  vigorous  bombardment,  particularly  if  the  foliage  is 
sprayed.  (See  I.  H.  1,  p.  64  (1854)  for  an  account  of  this 
phenomenon.)  The  Artillery  Plant  is  seen  in  nearly 
every  greenhouse,  but  whether  there  is  more  than  one 
species  in  common  cultivation  it  is  difficult  to  deter- 
mine, for  specific  characters  are  difficult  to  draw.  The 
Ivs.,  although  opposite,  are  unequal.  Usually  the 
branchlets  develop  alternately  on  the  branch. 

microph^Ua,  Liebm.  (P.  mnscosa,  Lindl.  P.  calli- 
trichioldes  of  some  -d-vLthors).  Monoecious:  small,  rather 
weak  plant:  Ivs.  less  than  %  in.  long  as  a  rule,  some- 
times very  small:  fl. -clusters  mostly  sessile  or  nearly  so. 
S.  Amer. 

serpyllifdlia,  Wedd.  {P.  muscdsa,  Hort.  in  part.  P. 
callitrichio'ides  of  some).  Fig.  1802.  Dioecious:  plant 
usually  stronger  and  more  upright:  Ivs.  usually  more 
than  M  in.  long,  and  fl. -clusters  more  peduncled.  Mex. 
Seems  to  be  the  commoner  species,  but  it  is  difficult  to 
determine  them.  L,  H,  B 


1802.   Artillery  Plant— Pilea  serpyllifolia. 
Separate  spray  natiu'al  size. 

PILOCARPUS  (Greek,  pilos,  a  cap,  and  Tcarpos,  a 
fruit,  from  the  shape  of  the  fruit) .  Butdcea'.  Shrubs  or 
small  trees,  sometimes  attaining  10  ft.,  with  pinnately 
compound  Ivs.  of  1-4  pairs  and  a  terminal  leaflet;  the 
Ifts.  opposite,  but  the  Ivs.  usually  alternate:  fls.  in 
elongated  racemes;  petals  4-5,  valvate;  stamens  4-5: 
ovary  4-5-lobed,  not  tubercled.  The  plants  of  the  genus 
form  the  source  of  the  alkaloid  "pilocarpine,"  and  to- 
gether with  plants  of  several  other  genera,  the  basis  of 
the  drug  "Jaborandi."  Seventeen  species,  natives  of 
tropical  America,  principally  Brazil. 

pennatifdlius,  Lem.  Branchlets  glabrous  or  puberu- 
lent:  Ivs.  alternate,  1-13^  ft.  long;  Ifts.  2  or  3  pairs,  be- 
sides the  terminal  one,  3-9  in.  long,  oblong ;  apex 
rounded  or  emarginate,  coriaceous,  yellowish  green: 
raceme  spike-like,  many-fld.  (about  100);  rachis  stout, 
pedicels  stoiit,  horizontal,  with  2  small  greenish  tooth- 


shaped  bracts  at  their  bases:  fls.  reddish  brown,  rotate. 
Brazil.  B.M.  7235.  — Int.  into  Calif,  by  Dr.  Franceschi, 
and  said  to  be  hardy  in  the  open  wherever  the  lemon 
can  be  successfully  grown. 

P.  Jaborandi.  Holmes,  has  been  described  as  P.perinatifolius, 
by  Beiith.  «V  Trim.,  but  is  <listiiiKuishf(l  fi-om  it  by  shorter  Ivs. 
and  Ifts.,  stittly  puliesceiit  br;niclilits  ;uk1  stems,  more  openly 
fld.  racemes,  with  slender  rachis  and  pedicels,  and  the  presence 
of  2  inconspicuous  bracteoles  above  the  middle  of  the  flower 
pedicels.  B.M.  7483.  ARNOLD  V.  Stubenrauch. 

PILOCfiREUS  (Latin, ;?i7?<s,  hair).  Cact&cece.  Asome- 
what  hetereogeneous  assemblage  of  forms  differing  from 
related  species  principally  by  the  presence  in  the  fruit- 
ing area  of  different  or  more  copious  and  lengthened 
hairs  or  bristles,  in  some  of  the  species  aggregated  in  a 
circumscribed  area  and  termed  a  cephalium.  For  cul- 
ture, see  Cactus. 

INDEX. 

Biiinnowii,  5.  floccusus,  6.  Royeni,  6. 

Celsianus,  5.  fossulatus,  5.  Sargentianus,  1. 

chrysomallus,  9.  Haagei,\\.  Schottii,  1. 

Coliimna-Triijani,8.  Hoppenstedtii,  4.  seoparius,  2. 

Dautwjtzii,  11.  Houlletii,  7.  senilis,  10. 

exerens,  12.  polylophus,  3.  virens,  12. 

A.  Fruiting  area  circumferential,  of  lengthened  bristles 
or  weak  spines,  without  ivoolly  hairs:  no  hairs  on 
areolw  of  young  shoots. 

1.  Schdttii,  Lem.  {P.  Sargentidnus,  Ore).  Fig.  1803. 
Branching  from  the  base,  10-15  ft.  high,  glaucous:  ribs 
4-10,  commonly  5;  spines  4-7,  very  short,  thickened  at 
base:  areolae  of  the  fruiting  area  bearing  very  copious 
and  long  (1-3  in.)  stiffish  twisted  bristles:  fls.  small, 
pinkish,  about  1  in.  long:  fr.  soft,  edible,  the  size  and 
somewhat  the  color  of  an  olive.  North  Mexico  and  Baja, 
California.    G.F.  4:437. 

2.  scop&rius,  Poselg.  Tree-like,  richly  branched,  25  ft. 
high,  1  ft.  in  diam. :  radial  spines  12-15,  very  short,  cen- 
trals 7-8,  not  much  longer;  in  the  flowering  bi-anches 
the  spines  change  to  longer  stout  bristles  and  the  areolaa 
are  closer  together,  forming  a  bristly  cephalium:  fls. 
small,  bell-shaped,  reddish:  fr.  size  of  a  hazelnut.  Near 
Vera  Cruz,  Mex. 

3.  polyldphus,  Salm-Dyck  {Cereus  Nickelsii,  Hort.). 
Columnar,  attaining  a  height  of  50  ft.  and  a  diam.  of  1>^ 
ft.,  rarely  branching:  ribs  10-22,  sharp-angled,  shallow, 
the  old  stems  perfectly  cylindrical:  spines  small  and 
bristle-like,  less  than  }4.  in.  long;  radials  5-6;  central 
usually  1 ;  spines  of  the  flowering  area  2-3  in.  long, 
crowded:  fls.  large,  trumpet-shaped,  dark  red:  fr.  red, 
scaly.    Mex. 

AA.  Fruiting  area  lateral,  of  dense  tufts  of  wool  in 
which  the  flowers  are  imbedded :  young  shoots 
laniig inous ,  except  in  P.  Hoppenstedtii. 

4.  Hoppenstedtii,  Web.  Columnar,  simple,  slender, 
reaching  a  height  of  30  ft.:  ribs  numerous,  more  than 
16:  radial  spines  14-18,  very  short;  centrals  5-8,  the 
lower  longest  one  reaching  3  in. ;  all  the  spines  at  first 
yellowish,  then  white:  cephalium  of  1-2  in.  long  tufts  of 
yellowish  hairs,  forming  a  narrow  bract  on  the  north 
side  of  the  plant  :  fls.  3  in.  long,  bell-shaped,  whitish, 
with  rosy  tips.    Mex. 

5.  CelsiS,nus,  Lem.  {P.  fossulcttus,  Lab.).  Columnar, 
in  the  gardens  simple,  hardly  more  than  4  ft.  high,  3  in. 
in  diam.:  ribs  10-17,  bright  green;  areolae  bearing  long 
(2  in.)  white  hair  ;  radial  spines  usually  9,  the  lower 
one,  the  longest,  less  than  1  in.  long;  central  usually  1, 
sometimes  4,  the  longest  sometimes  3  in.  long,  all  yellow: 
fls.  not  known.    Andes  of  Bolivia. 

Var.  Bninnowii,  Schura.  (P.  Brunnowii,  Haage  Jun.). 
Stem  stouter:  wool  brownish,  more  copious  ;  spines 
stronger  and  darker. 

6.  Royeni,  Rlirapl.  (P.  floccdsus,  Lem.).  Columnar, 
branching,  reaching  15  ft.  in  height,  2-3  in.  in  diam.: 
ribs  9-10,  obtuse  bluish  pruinose:  spines  12-16,  rigid, 
divaricate,  bright  amber-yellow,  the  inner  ones  larger, 
nearly  an  inch  long:  on  the  sterile  branches  long  hairs 
are  found  on  areolae,  on  the  fertile  bract  these  are  more 
numerous  and  aggregated  :  fls.  and  fr.  as  in  the  last 
species,  but  lighter  in  color.    Island  of  St.  Croix. 
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7.  Houll6tii,  Lem.  Tree-like,  attaining  40  ft.  in  height: 
branches  divaricate;  cultivated  plants  usually  3-4  in.  in 
diam:  ribs  6-8,  rounded,  glaucous  ;  radial  spines  7-9, 
spreading  Vi  in.  long,  honey  yellow,  central  twice  as 
long  and  stronger:  areolae  of  the  sterile  stem  with  more 
or  less  hairs,  which  in  the  fruiting  area  are  very  numer- 
ous, making  a  shaggy  tract  sometimes  1  ft.  long:  fls.  3 
in.  long,  imbedded  in  the  wool,  turbinate,  greenish  red 
outside,  rose-red  within:  fr.  dark  red,  depressed-globose. 
Mexico.    R.H.  1862,  pp.  427-430. 

AAA.    Fruiting  area  a  prominent  cephalium  composed  of 
dense    locks    of   u'oolly   hairs    intermixed  with 
bristles,    unilateral    except    sometimes    in    P. 
chrysomallus. 
B.    Lo)ig  hairs  absent  except  in  the  cephalium. 

8.  Columna-Trajani,  Salm-Dyck.  Tree-like,  attaining 
a  height  of  50  ft.  and  a  diam.  of  over  2  ft.,  simple  below: 

areolsB    large,    elliptic  ;     radial 
'  ./  spines    10-12,  the    upper    very 

short,  the  lower  longest,  nearly 
an  inch  long  ;  centrals  2,  the 
upper  an  inch  long,  the  lower 
4-5  in. :  fls.  about  2  in.  long, 
scarcely  projecting  from  the 
unilateral  woolly  and  bristly 
£?-  -_  cephalium.  Mex'  R.H.  1890,  p. 
129.  The  specific  name  refers  to 
the  famous  Trajan's  Column. 


BB.  Long  hairs  covering  all  but 
the  oldest  ports  of  the 
plant. 

9.  chrysomallus,  Lem.  Tree- 
like, with  erect  In-anches,  reach- 
ing a  height  of  30  ft. :  ribs  in 
cultivated  plants  13  :  areolae 
with  long  hairs ;  radial  spines 
11-13,  the  upper  /i  in.  long,  the 
lower  twice  as  long;  centrals  4, 
still  longer;  all  the  spines  am- 
ber-yellow, becoming  brown: 
cephalium  terminal  or  some- 
times unilateral,  a  foot  long, 
woolly  and  setose.    Mex. 

10.  senilis,  Pfeiff.  Old  Man 
Cactus.  Columnar,  reaching  a 
height  of  35  ft.  and  a  diam.  of 
1  ft.,  branching  at  the  very 
base,  the  branches  becoming 
parallel  with  the  parent:  ribs 
20-30, very  little  elevated ;  areolae 
bearing  20  to  30  white,  wavy 
bristles  2-5  in.  long;  later  ap- 
pear also,  at  first  1,  then  3-5 
strong,  yellowish  spines  :  fls. 
very  numerous  in  the  cephal- 
ium, nearly  4  in.  long,  red  out- 
side, reddish  white  within:  fr. 

violet,  2  in.  long.    Central  Mex.    R.H.  1889,  p.  .568;  1890, 
p.  128. 

11.  Daiitwiztii,  Haage  {P.  Haclgei,  Poselg. ).  Colum- 
nar, reaching  5  ft.  in  height,  4  in.  in  diam. :  ribs  25-30, 
low,  ol)tuse  :  areolae  close  together,  bearing  over  20 
needle-like,  spreading  and  interlocking  spines,  and  also 
copious  long,  white,  curled  hairs  which  cover  the  whole 
upper  part  of  the  plant,  like  a  spider's  web:  cephalium 
and  fl.  not  certainly  known.  Northern  Peru.  G.C.  1873:7. 
F.S.  21:2163. 

AAAA.    Fruiting  areoltp  and  younger  parts  of  the  plant 
bearing  short  hairs,  but  cephalium  wanting. 

12.  ex^rens,  Schura.  {P.  v\rens,  Lem.).  Branching  at 
base,  3-4  ft.  high,  2-3  in.  in  diam.,  tapering  above: 
ribs  4-6,  ol>tuse,  the  sterile  shoots  with  short,  sparse, 
woolly  hairs  at  the  top;  spines  comiiionly  7  radials, 
very  short,  1-3  centrals  4  times  as  lotig;  woolly  hairs 
much  more  abundant  on  the  blooming  plant:  fls.  about 
3  in.  long,  trumpet-bell-shaped,  without  wool  or  spines. 


1803.    Pilocereus  Schottii. 


PIMELEA 
PILTJMNA.     See  Trichopilia. 

PIMELEA  (Greek,  fat;  referrmg  to  the  fleshy  seeds). 
Thymehedcece.  Rice  Flower.  A  genus  comprising- 
many  showy  species,  and  confined  almost  exclusively 
to  Australia  and  neighboring  islands.  They  are  mostly 
delicate  shrubs,  fitted  only  for  greenhouse  culture, 
though  reported  to  be  hardy  in  the  open  wherever  the 
lemon  can  be  successfully  grown.  Lvs.  nearly  always 
opposite,  always  simple  and  entire:  inflorescence  usu- 
ally a  terminal  head  or  cluster,  never  umbellate,  often 
with  an  involucre  of  4  or  more  bracts  at  the  base :  per- 
ianth tubular,  with  a  spreading  (rarely  erect)  4-lobed 
limb:  stamens  2,  inserted  in  the  throat  opposite  the  2 
outer  perianth-lobes:  ovary  1-celled:  fr.  a  small  drupe. 
Of  the  many  species,  only  three  (P.  decussata,  P.  li- 
gustrina  and  P.  spectabilis)  have  been  actually  intro- 
duced into  the  U.  S.,  but  there  are  so  many  other  very 
showy  species,  some  of  which  are  already  in  the  Old 
World,  that  in  all  probability  more  will  soon  be  found 
in  our  collections  for  greenhouse  culture.  For  the  lat- 
ter the  soil  should  be  a  mixture  of  peat  and  loam,  with 
enough  sharp  sand  added  to  make  it  "gritty,"  and  spe- 
cial care  given  to  insure  perfect  di-ainage.  After  bloom- 
ing, the  plants  should  he  cut  back  severely  to  stimulate 
new  growth.  They  can  be  propagated  from  either  seed.s 
or  cuttings.  Ernest  Braunton  writes:  "P.  decussata 
is  an  elegant  little  shrub,  of  uncertain  existence.  In 
southern  Calif,  it  attains  a  height  of  3  ft.,  with  the 
same  width  at  the  top,  flowers  magnificently  and  then 
dies.  In  northern  Calif,  it  does  the  same.  In  the  open 
ground  it  lives  3-5  years,  and  must  have  shade." 

Arnold  V.  Stubenrahch. 

Cuttings  of  well-ripened  wood  of  P.  spectabilis  and 
P.  decussata  root  freely  at  60°  placed  under  a  bell-glass, 
in  a  shaded  house.  They  are  not  sti'ong  growers  and 
must  not  be  over-potted.  During  the  summer  they  do 
best  when  plunged  outside  but  covered  with  lath  racks. 
They  may  be  kept  with  auriculas.  During  the  winter 
they  may  be  kept  with  ericas  at  40-45°  at  night,  and  they 
will  come  in  at  Easter  without  forcing.  They  are  rather 
slow-grqwing  plants  for  a  commercial  man,  but  they 
probably  will  become  profitable.  P.  decussata,  espe- 
cially, is  one  of  the  finest  of  pink  greenhouse  shrubs. 

H.  D.  Darlington. 

The  following  are  all  natives  of  Australia,  except 
when  otherwise  stated: 


arenfria,  9. 
deciitsata,  13. 
drupacea,  2. 
fernighiea,  1.3. 
glauca,  6. 
graciliflora,  8. 


hypericina,  3. 
imbrieata,  16. 
ligiistrina,  4. 
linifolia,  7. 
longiflora,  1. 
nivea,  12. 


rosea,  10. 
spatliulata,  15. 
spectabilis,  14. 
suaveolens,  .5. 
sylvestris,  11. 


Brazil. 


Katharine  Brandegee. 


PILOGYNE.     See  Melothria. 


A.  Involucral  lvs.  absent 1.  longiflora 

AA.  Involucral  lvs.  reduced  to  3  small 

bracts 2.  drupacea 

AAA.  Involucral  lvs.  4-8. 

B.  Lvs.  distinctly  penniveined. 

c.  Fls.  white 3.  hypericina. 

4.  ligustrina 
cc.  Fls. rose-colored  or  yellowish.  5.  suaveolens 
BB.   Lvs.  not  penniveined   or    very 
obscurely  so. 
c.   Color  of  invohicral  lvs.  gi-een. 
D.  Fls.  white. 

E.  Perianth  -tube  cylindri- 
cal   6.  glauca 

7.  linifolia 
EE.  Perianth -taJie    wider   at 

top 8.  graciliflora 

EEE.  Perianth-tube   narrower 

at  top 9.  arenaria 

DD.  Fls.  rose-colored. 

E.   Perianth-tube    cylindri- 
cal  10.  rosea 

EE.  Perianth-tul'i'    wider   at 

top n .  sylvestris 

DDD.   Fls.    u-hife     and    pitik     in 

same  head 12.  nivea 


PIMELEA 


PIMENTA 
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CC.  Color  of  involncral  I  vs.  pink 
or  red,  or  tinged  only  at 
margin. 

D.  Fls.  rose-colored 13.  ferruginea 

UD.  Fls.    white    and    pink    in 

same  head 14.  spectabilis 

DDD.  Fls.  pale  yellow 15.  spathulata 

AAAA.   Inroliicral  Ivs.  8  or  usually  more 

than  S 10.  imbricata 

1.  longifldra,  R.  Br.  Stems  4  ft.  or  more  high,  slender, 
very  leafy:  Ivs.  sometimes  alternate,  linear,  hairy:  fls. 
pure  white,  hairy  externally,  long  and  slender:  heads 
globose,  many-fld. :  anthers  yellow,  not  exserted.  B.M. 
3281. 

2.  dnip^cea,  Labill.  A  straggling  shrub  6-8  ft.  high 
or  lower:  branches  leafy:  Ivs.  ovate  to  oblong-elliptical 
or  oblong-linear,  glabrous  above,  slightly  silky  hairy 
beneath,  distinctly  peuniveined  :  fls.  white  or  tinged 
with  pink,  silky  hairy,  small;  anthers  yellow,  hardly  ex- 
serted: heads  sessile,  few-fld.    L.B.C.  6:540. 

3.  hypericina,  A.  Cunn.  Stem  slender,  3  ft.  or  more 
high :  branches  not  very  leafy :  Ivs.  elliptically  oblong, 
smooth  :  fls.  hermaphrodite  and  female  on  distinct 
plants,  very  hairy  externally;  hermaphrodite  fls.  longer 
and  more  slender:  heads  many-fld.  and  crowded.  — Very 
similar  to  P.  ligustrina,  in  fact  placed  as  a  variety  of 
it  in  Flora  Australiensis;  distinguished  in  having  more 
involncral  Ivs.  much  shorter  than  the  fls.  and  silky  pu- 
bescent or  hoary.    B.M.  3330. 

4.  ligustrina,  Labill.  Erect,  5-6  ft.  high:  Ivs.  ovate 
to  oblong  or  elliptical:  involncral  Ivs.  4,  very  rarely  5 
or  6,  as  long  as  the  fl. -tubes,  glabrous:  fls.  sometimes 
female  only,  silky  hairy.  Int.  into  Calif.,  where  it  is 
said  to  do  very  well.    B.R.  21:1829. 

5.  suavdolens,  Meissn.  Erect,  usually  less  than  1  ft. 
high,  sometimes  branching  at  base  only:  branches  very 
leafy:  Ivs.  ovate-lanceolate  to  oblong-linear;  involncral 
Ivs.  4-8,  usually  as  long  as  the  fls.  and  ciliate:  fls.  yel- 
lowish when  fresh,  usually  hairy;  heads  globular,  very 
large  and  many-fld.    B.M.  4543  (as  P.  macrocephala) . 

6.  glatlca,  R.  Br.  Erect,  much  branched,  Vi-VA  ft. 
high:  Ivs.  ovate  to  oblong-lanceolate  or  almost  linear; 
involncral  Ivs.  usually  4,  shorter  than  fls. :  fls.  silky 
hairy:  heads  globular,  not  many-fld.    L.B.C.  17:1611. 

7.  linifdlia,  Sm.  Erect,  from  less  than  1  to  3  ft.  high: 
branches  slender,  bark  ferruginous,  not  very  leafy:  Ivs. 
linear  or  oblong;  involncral  Ivs.  4,  nearly  as  long  as 
fls. :  heads  terminal,  globular,  erect.    B.M.  891. 

8.  gracilifldra,  Hook.  Erect,  slender,  VA  ft.  high: 
Ivs.  lanceolate,  dotted  above;  involncral  Ivs.  6,  shorter 
than  fls.:  fls.  long,  slender,  glabrous.  — Very  similar  to 
P.  sylvestris,  and  described  as  the  same  in  Fl.  Anat. ; 
distinguished  from  it  by  narrower  Ivs.  dotted  above,  and 
more  slender  pure  white  fls.    B.M.  3288. 

9.  arenilria,  A.  Cunn.  Small,  erect  shrub,  dichoto- 
mously  branched:  Ivs.  ovate,  obscurelv  downy  above, 
silky  hairy  beneath ;  involncral  Ivs.  not  different  from 
stem-lvs.:  fls.  silky  on  outside;  anthers  and  style  not 
protruded  beyond  perianth-tube  :  heads  few-fld.  and 
sessile.    New  Zealand.    B.M.  3270. 

10.  rdsea,  R.  Br.  Erect,  small  :  branches  sparsely 
leafy:  Ivs.  linear-lanceolate,  glabrous  on  both  sides; 
involucral  Ivs.  4,  as  long  as  fls.,  ciliate  on  margins:  fls. 
with  long  spreading  hairs  on  lower  portion  of  tube, 
silky  on  upper  portion.  — Very  closely  allied  to  P.  fer- 
ruginea. B.M.  3721  (as  P.  Hendersoni) .  B.M.  1458. 
L.B.C.  1:88. 

11.  sylvestris,  R.  Br.  Shrub,  2-3  ft.  high,  copiously 
branched :  Ivs.  lanceolate  or  oblong-lanceolate,  glaucous ; 
involucral  Ivs.  4-6,  smaller  than  stem-lvs.,  shorter  than 
fls.:  fls.  quite  glabrous;  stamens  and  style  very  much 
protruded:  heads  large  and  many-fld.  B.M.  3276.  B.R. 
19:1582.     L.B.C.  20:1965. 

12.  nivea,  Labill.  Erect,  bushy  or  straggling,  6  ft. 
or  more  high :  branches  and  under  side  of  the  Ivs.  white, 
with  a  dense  tomentum :  Ivs.  ovate  or  orbicular,  glabrous 
above;  involucral  Ivs.  4—6,  larger  than  stem-lvs.:  fls. 
tomentose  or  silky:  heads  globular,  terminal,  many-fld. 
B.R.  24:24  (as  P.  incana).^  F.C.  1:9. 


13.  ferruginea,  Labill.  (P.  decussdta,  R.  Br.). 
Stunted,  much  branched,  from  less  than  1-3  ft.  high: 
Ivs.  ovate  or  oblong.  Arm;  involucral  Ivs.  4,  orbicular, 
glabrous,  shorter  than  the  fls. :  fls.  hairy,  lower  portion 
hispid,  upper  silky:  heads  terminal,  globular.  Cult,  in 
Calif.     L.B.C.  13:1283;   18:1708  (as  P.  diosmifolia). 

14.  spect6.bilis,  Lindl.  Erect,  3-4  ft.  high  :  Ivs. 
crowded,  linear-oblong  or  lanceolate  :  involucral  Ivs. 
4-6,  ovate  or  ovate -lanceolate,  half  as  long  to  nearly  as 
long  as  the  fls.,  usually  tinged  only  at  margins  :  fls. 
white  after  expansion,  hairy  outside;  heads  very  large, 
globular,  many-fld.  B.R.  27:33.  B.M.  3950. -A  very 
handsome,  showy  plant,  cult,  by  H.  D.  Darlington, 
Flushing,  L.  1. 

15.  spathulElta,  Labill.  Much  branched,  2-3  ft.  high: 
Ivs.  linear  to  linear-oblong;  involucral  Ivs.  ovate,  gla- 
brous, sometimes  not  colored:  fls.  silky  hairy,  much  re- 
sembling P.  lini folia:  heads  large,  globular,  many-fld. 
and  nodding.     F.C.  2:72  (as  P.  cernua). 

16.  imbricd.ta,  R.  Br.  Small,  erect,  much  branched, 
from  less  than  }4-\}4  ft.  high,  usually  clothed  with 
long,  silky  hairs,  but  sometimes  glabrous:  Ivs.  usually 
crowded,  alternate  or  opposite,  oblong  lanceolate  to 
linear;  involucral  Ivs.  similar  to  stem-lvs.,  much  shorter 
than  fls.:  fls.  white,  outside  hairy;  tube  cylindrical, 
heads  terminal,  globular,  many-fld.  B.M.  3833  (as  P. 
nana).  Arnold  V.  Stubenrauch. 

PIMENTA  (from  the  Spanish  pimento,  allspice). 
Myrtdcece.  The  genus  containing  the  Allspice  is  a 
group  of  4  species  of  highly  aromatic  trees  native  to  the 
West  Indies,  with  large,  leathery,  feather-veined,  long- 
stalked  Ivs.  which  are  black-dotted  beneath,  and  numer- 
ous small  white  fls.  borne  in  terminal  or  axillary,  tri- 
chotomous  cymes.  As  a  genus  Pimenta  is  distinguished 
from  its  near  allies  (Eugenia,  Myrtus)  by  the  circular 
or  spiral  embryo  and  the  2-celled  ovary  with  1-6  ovules 
pendulous  from  the  apex  of  each  cell.     Other  generic 


1804.    Allspice— Piminta  officinalis  (X  /:, 

characters:  calyx-tube  top-shaped;  petals  4—5;  stamens 
numerous:  drupe  1-2-seeded. 

Allspice  is  the  unripe  berry  of  P.  officinalis,  which  is 
gathered  and  dried  in  the  sun.  Its  name  comes  from  the 
idea  that  Allspice  combines  the  flavors  of  clove,  cinna- 
mon and  nutmeg.  Allspice  is  common  in  the  wild  in 
Jamaica,  inhabiting  limestone  soil.  It  is  more  exten- 
sively cult,  in  Jamaica  than  anywhere  else.  It  is  cult. 
up  to  4,000  ft.    The  plant  is  not  offered  in  the  American 
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trade,  but  there  seems  no  reason  why  it  could  not  be 
cult,  in  Porto  Rico. 

officin^is,  Lindl.   {P.   vulgaris,  Lindl.).     Allspice. 
Pimento.  Figs.  1804,  1805.  Distinguished  from  the  other 


1805.   Flowers  of  Allspice  (X  J). 


species  by  the  oblong  Ivs.,  4-lobed  calyx  and  globose 
drupe.  Tree,  30^0  ft.  high:  Ivs.  2-6  in.  long;  petiole 
}4  in.  long:  fls.  3  lines  long:  drupe  3  lines  thick.  The 
male  Pimento  is  a  form  with  the  female  organs  less  de- 
veloped. B.M.  123(5  (as  Miirtus  Pimenta,  var.  tongi- 
folia). 

P.  acris,  Kostel,  called  Bayherry,  Black  Cinnamon  and  Wild 
Clove,  where  cult,  in  the  Orient,  is  distinguished  by  the  5- 
lobed  calyx,  ovoid  drupe  and  I  he  veins  of  the  Ivs.  rather  promi- 
nent above.  B.M.  3153  (as  Myreia  acris).  Yields  oil  of  myrcia, 
the  basis  of  bay  rum.— P.  Pinieiitn,  Griseb.,  is  distinguished 
by  the  obovate  Ivs  ,  .'ilobed  calyx,  ovate-oblong  drupe  and  Ivs., 
with  veins  obsolete  above. 

PIMPERNEL!.    Properly  Anagallis. 

PIMPINELLA  (possibly  from  Latin  bipinnnla,  bi- 
piiiuatei.  Untbellifenv.  About  70  species  of  herbs,  one 
of  which  has  been  described  under  Anise.  Lately  P. 
integerrima,  Gray,  has  been  offered  by  one  dealer  in 
hardy  native  plants.  It  differs  from  Anise  in  being  a 
perennial  plant  with  Ivs.  2-3-ternate  and  segments  en- 
tire.   B.B.  2:526. 


1806.   Pinanga  Kuhlii. 

PIN ANG A  (Malay  name).  Palmd,ce(P..  About  25  spe- 
cies of  slender,  spineless,  Ijamboo-like  palms  from  In- 
dia and  th(!  Malay  Archipelago.  Lvs.  terminal,  un- 
eijiially  lobed  or  pinnatisect,  or  simple  and  bifid  at  the 
aiiex;    segments  plicate,  many-nerved,  the   lower  ones 


acuminate,  the  upper  confluent,  the  margins  not  thick- 
ened, recurving  at  the  base ;  rachis  acute  above,  convex 
below;  petiole  convex  above;  sheath  elongated:  spadix 
usually  small,  very  simple:  peduncle  short:  branches  in 
groups;  spathe  1,  symmetrical,  swollen  or  compressed 
and2-winged:  fls.  rather  small:  fr.  ovoid  or  elliptical, 
orange  or  red.    For  culture,  see  Palms. 

KtiWii,  Blume.  Fig.  1806.  Stems  tufted,  20-30  ft. 
high,  slender:  lvs.  3-4  ft.;  Ifts.  many,  1-2  ft.,  falcate- 
linear  to  linear-lanceolate,  finely  acuminate,  strongly 
2-3-ribbed,  upper  confluent;  petiole  variable  in  length, 
somewhat  sctirfy:  fr.  J^  in.  long,  shortly  apiculate.  Su 
matra,  Java. 

grdcilis,  Blurae  [Areca  gracilis,  Roxb.).  Stems  6- 
20  ft.  high,  3-4  lines  in  diam.,  thickening  upwards, 
usually  gregarious:  lvs.  3-4  ft.  long,  sparingly  pinnate; 
petiole  and  sheaths  scurfy;  Ifts.  inserted  by  a  very 
broad  base,  1  ft.  or  more  long,  the  lower  ones  2-3- 
ribbed,  finely  acuminate,  the  upper  3-5  in.  wide,  many- 
ribbed:  fr.  %  in.  long,  scarlet  or  orange,  smooth,  taper- 
ing to  the  tip.    Himalayas,  Burma.     Jared  G.  Smith. 

PINCENECTlTIA.     See  JYoIiita. 

PINCKNfiYA  (Charles  Cote.sworth  Pinckney.  of  South 
Carolina,  1746-1825,  distinguished  statesman  and  gen- 
eral of  the  American  Revolution).  HiibiAceie.  This  in- 
cludes the  Fever  Tree  or  Georgia  Bark,  a  tall  slirtib  or 
small  tree  with  fls.  in  large  terminal  cymes,  native  to 
the  marshy  banks  of  streams  in  the  pine  barrens  from 
S.  C.  to  Fla.  Its  showy  flower-cluster  attains  a  breadth 
of  4  in.  and  depth  of  3  in.,  with  as  manj'  as  20  fls.,  each 

1  in.  long,  tubular,  white,  speckled  red,  with  5  revohite 
lobes.  But  the  distinctive  feature  of  the  Fever  Tree, 
both  botanically  and  horticulturally,  is  the  presence  of 
5  or  more  large,  showy  colored  floral  leaves.    These  are 

2  in.  long,  1-1?^  in.  wide,  oval  or  roundish,  acute,  nar- 
rowed at  the  base,  and  peach-yellow  margined  with  rosy 
red.  The  interesting  feature  of  these  floral  lvs.  is  that 
they  are  not  bracts,  btit  modifications  of  one  of  the 
calyx-lobes,  which  are  normally  small  and  awl-shaped. 
Only  one  other  species  of  this  genus  is  known,  P. 
ionantha  ttom  Colombia.  The  Fever  Tree  has  been 
cult,  in  Europe  under  glass,  but  it  is  rarely  successfully 
cult,   in  America. 

ptibens,  Michx.  Georgia  Bark.  Fever  Tree.  Bitter 
Bark.  Attains  25  ft.:  lvs.  oval  or  oblong,  acute,  4x  1^2 
in.;  midrib  rosy:  calyx  5-lobed;  lobes  deciduous  or  one 
of  them  in  the  outer  fls.  often  transformed  into  a  showy 
floral  If.;  corolla  hairy;  stamens  5,  exserted,  stigma  ob- 
tuse: capsule  globose,  papery,  2-celled;  seeds  numer- 
ous, in  2  rows,  horizontal,  winged.  F.S.  19:1937.  S.S. 
5:227-8.  —  Plnckneya  puhens  grows  in  low  marshy  woods 
and  on  borders  of  swamps.  It  thrives  best  when  shaded 
by  other  trees.  Seedlings  require  very  rich  moist  soil 
and  should  always  be  grown  under  shade.  They  are 
difficult  to  keep  alive  if  exposed  to  direct  sunlight  until 
.4  or  5  feet  high;  then  give  partial  shade. 

P.  J.  Berckmans  and  W.  M. 

FINE.  What  the  apple  is  among  the  fruits,  what 
the  oak  is  among  the  broad -leaved  trees  of  the  temperate 
zone,  the  Pines  represent  among  the  conifers,  excelling 
all  other  genera  in  this  most  important  family  in  num- 
ber of  species,  in  fields  of  distribution,  in  extent  of  area 
occupied,  in  usefulness  and  importance  to  the  human 
race.  No  other  trees  of  the  temperate  zone  have  con- 
tributed so  much  to  the  building  up  of  civilization  and 
no  other,  it  maybe  predicted,  will  continue  longer  to  fill 
the  important  place  in  the  household  of  civilized  man; 
for  not  only  do  they  in  a  number  of  species  furnish  the 
most  satisfactory  qualities  of  wood  for  structural  pur- 
poses, but  their  frugality  in  regard  to  soil  conditions 
will  preserve  them  a  place  as  wood-producers  in  many 
of  the  poor  sites,  when  the  lands  fit  for  agricultural  use 
have  all  been  turned  over  to  food  production. 

Among  the  70  or  more  well-distinguished  species- 
over  600  species  and  varieties  of  Pinus  have  been 
de.scribed— all  inhabitants  of  the  northern  hemisphere, 
ranging  from  the  arctics  through  plains  and  moun- 
tains to  near  the  equator,  occurring  in  the  tropics 
at  least  on  high  mountains,  a  variety  of  adaptation,  of 
form,  of  usefulness,  may  be  found  to  satisfy  every 
requirement;  and  since  more  than  half  the  number  of 
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species  (about  40)  aie  indigenous  to  North  America  or 
the  United  States,  it  is  hardly  necessary  to  go  out  of 
our  own  country  for  plant  material. 

For  economic  importance  as  well  as  a  combination  of 
points  of  excellence  in  all  directions,  ornamental  as  well 
as  useful,  rapidity  and  quantity  of  production  and 
adaptability  to  climate  and  soil,  the  chief  place  belongs 
to  our  White  Pine  (P.  Strobus),  and  next  in  importance 
stands  the  Longleaf  Pine  (P.  palustris)  of  our  southern 
states.  The  Red  Pine  (P.  resinosa),  the  Shortleaf  (P. 
echinafa),  the  Loblolly  (P.  Tceda),  with  the  Cuban  Pine 
{P.  Cubensls),  a.dd  their  stores  to  the  enormous  quanti 
ties  furnished  annually  by  the  first  and  second.  In  our 
western  mountains  the  Bull  Pine  (P.  ponderosd),  the 
Sugar  Pine  (P.  Lambert lana),  and  the  Silver  Pine  (P. 
monticola)  are  our  large  timber  Pines;  and  in  Mexico  P. 
Ai/iicohuite  replaces  our  White  Pine,  and  P.  Arizonica 
and  Miinteznmie  are  the  important  yellow  Pines.  In  our 
Philippine  possessions  one  species,  Pinus  insularis, 
forms  important  mountain  forests.  In  Europe  the  Scotch 
Pine  (P.  syh-estris)  furnishes  the  bulk  of  supplies, 
with  P.  Laricio  in  the  more  southern  countries.  In 
Japan  and  northern  China  P.  densiflora  and  TJiioibergi 
and  in  the  Himalayas  P.  excelsa  and  lonqifolla  are  the 
important  species. 

Besides  the  timber,  several  of  the  species  furnish  from 
their  resinous  contents  naval  stores,  turpentine,  tar  and 
pitch,  the  bulk  of  which  is  now  still  derived  from  our 
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1807.    Pinus  ponderosa. 
Young  trees  in  Colorado. 

own  Longleaf  Pine.  Pine  wool  is  made  from  the  leaves 
of  this  and  other  species,  essential  oils  are  distilled 
from  leaves  and  young  shoots  and  used  medicinally,  and 
the  seeds  of  the  Nut  Pines  are  used  for  food  and  flavors. 
While  the  economic  importance  of  the  genus  can  hardly 
be  overrated,  the  ornamental  value  is  undoubtedly  less 
than  that  of  other  genera  like  the  spruces  and  firs. 
Nevertheless,  at  least  interest  and  picturesqueness,  if 
not  beauty  and  symmetry  of  form,  attach  to  a  large 
number  of  species. 

Choice  of  material  for  planting  with  such  a  wealth  of 
species  is  difficult;  yet  climatic  limitations  reduce  the 
number  that  may  be  grown  within  each  climatic  zone, 
and  further  assistance  in  the  choice  maybe  found  in  the 
fact  that  the  botanical  division  of  the  species  into  three 
groups;  viz..  White  Pines,  Yellow  Pines  (so  called  from 
the  color  of  the  wood)  and  Nut  Pines,  denotes  at  the 
same  time  differences  of  habit  and  form. 

In  no  other  group,  perhaps,  is  it  so  necessary  to  keep  in 
mind  that  form  and  habit  change  through  the  different 
periods  of  life  from  the  juvenile  through  the  adolescent 
to  the  virile  and  senile  stages  of  development;  while 
symmetrical  and  pleasing  in  their  youth  and  grand  or 
picturesque  in  their  age,  in  their  intermediate  stages 
the  trees  may  be  straggling  and  unsightly.  Starting  in 
its  youth  with  the  pyramidal  aspiring  habit  of  all  the 


conifers,  the  shaft  dominating  over  the  branch  system 
and  the  latter  surrounding  the  former  in  regular  whorls, 
later  on  the  symmetry  is  disturbed  and  finally  the 
towering  old  Pine  may  have  its  bole  split  up  into  many 
stout  branches  and  the  crown  may  have  broadened  and 
flattened  or  rounded  off  in  the  umbrella-like  fashion 
which  the  Stone  Pine  (P.  Pinea)  exhibits  so  strikingly 
in  the  Italian  landscape.  This  flattening  of  crown  is 
characteristic  of  most  Yellow  Pines,  while  the  piiions  or 
Nut  Pines  have  a  tendency  to  the  broom-like  or  apple 
tree  appearance.  Of  our  eastern  species,  the  White  Pines 
alone  preserve  to  some  extent  the  conical  habit  of  the 
crown  in  imitation  of  the  spruces  with  more  or  less 
symmetrical  horizontally  spreading  branches,  which 
render  them  pleasing  objects  throughout  all  periods  of 
life.  On  the  Pacific  coast  a  number  of  species  preserve 
the  conical  form. 

In  the  choice  and  combination  of  plant  material  we 
should  keep  in  mind  that  the  Pines  are  essentially 
light-needing  species,  hence  do  not  bear  overtopping  or 
crowding  unless  they  have  a  chance  by  their  rapid 
growth  in  height  to  escape  from  the  pressure  of  their 
shade-making  neighbors;  the  White  Pines,  especially  P. 
Strobus  with  its  denser  foliage,  is  more  tolerant  of  shade 
than  others;  the  dwarf  P.  montana  is  also  tolerably 
shade-enduring. 

In  each  of  the  three  groups  there  are  rapid  growers 
(in  height)  and  slow  growers,  although  all  are  slow  dur- 
ing the  first  2-7  years. 

Our  common  White  Pine  (P.  Strobus)  and  the  Cuban 
Pine  (P.  Ciibensis),  with  the  European,  Scotch  and 
Austrian  Pines,  are  good  examples  of  the  first  class, 
making  under  favorable  conditions  annual  shoots  of  1-2 
ft.  for  a  number  of  years;  while  the  Swiss  Stone  Pine 
(P.  C'embra)  and  other  Pines  of  high  altitudes,  like  P. 
flexilis  and  albicauUs,  are  examples  of  slow  growers. 
There  are  persistent  growers  reaching  great  heights, 
and  laggards,  remaining  dwarfs  or  medium-sized  trees; 
again  our  king  of  Pines,  the  common  White  Pine,  and 
its  giant  congener  the  Sugar  Pine,  with  the  Bull  Pine  in 
favorable  situations,  take  first  rank,  the  first  with  a 
maximum  height  of  160  ft.  and  more,  the  last  with 
over  200  ft.,  while  many  of  the  so-called  Scrub  Pines, 
like  P.  Virginiana,  serofina,  divaricata,  etc.,  the  Alpine 
White  Pines  P.  flexilis,  arisfata,  Pence,  punqens, 
densiflora,  and  most  Nut  Pines  reach  rarely  over  40  ft.; 
some,  like  P.  Koraiensis,  Bungeana,  montana,  with  sev- 
eral of  the  nurserymen's  varieties,  remaining  actually 
dwarfs  and  maintaining  a  compact,  bushlike  appearance 
for  a  long  time. 

In  regard  to  foliage,  quite  a  large  variety  can  be  had. 
For  grace  and  elegance  nothing  better  again  than  our 
five-needled  silver-lined  White  Pine  can  be  suggested, 
although  P.  excelsa  from  the  Himalayas,  with  its 
slenderer  and  longer  branches  and  more  drooping  foli- 
age, and  the  dwarfs  P.  Pence  from  Macedonia  and  P. 
Koraiensis,  with  their  denser  and  more  compact 
crowns,  and  some  others  of  the  White  Pine  tribe,  may 
vie  with  it.  Among  the  Yellow  Pines  our  own  almost 
entirely  overlooked  P.  glabra  deserves  mention  in  this 
connection,  where  the  climate  permits  its  use,  as  well 
as  the  interesting  Sand  Pine,  P.  clausa. 

For  richness,  fulness  and  vigor  of  foliage,  our  Red 
Pine  (P.  resinosa)  outranks  even  the  much-planted 
more  somber  Austrian  Pine,  and  for  interest  in  devel- 
opment nothing  can  compete  with  our  Longleaf  Pine 
(P.  paliistris).  With  its  needles,  which  in  young  speci- 
mens exceed  a  foot  in  length,  surrounding  in  dense, 
graceful  tufts  the  big  silvery  buds  at  the  tip  of  the 
candelabra-like  branches,  P.  palustris  offers  a  most, 
striking  appearance.  Unfortunately,  it  is  not  adapted 
for  planting  north  of  the  32d  degree. 

The  thin,  grayish,  short  foliage  of  the  frugal  Bank- 
sian  Pine  and  of  several  other  of  our  Scrub  Pines,  and 
the  stouter  also  grayish  foliage  of  the  Scotch  Pine,  make 
a  pleasing  color  contrast  against  the  somber  dark  back- 
ground of  spruces  and  firs,  while  the  short,  stiff  needles 
of  the  Nut  Pine  P.  edulis  and  the  interesting  one-needle 
Pine  (P.  monophylla)  resemble  the  spruce  foliage.  Color 
of  bark  varying  in  species  from  silvery  gray  through 
red  and  yellow  tints  to  almost  black,  and  character  or 
size  of  cones  from  the  diminutive  globose  forms  of 
P.  contorta  to  the  long,  pendulous  cones  of  the  Sugar- 
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Pine  2  ft.  in  len^h  and  the  hooked  ponderous  cones  of 
P.  Torreyana  and  Sabiniana,  may  also  intluence  choice 
of  material. 

With  wide  range  of  distribution  and  hence  adaptive- 
ness  as  far  as  climate  is  concerned,  we  have  our  Short- 
leaf  Pine  (P.  echinata),  which  is  found  from  Massa- 
chusetts to  Texas,  and  in 
the  West  our  Bull  Pine 
(P.  ponderosa),  which 
ranges  from  the  moist 
Pacific  coast  in  Washing- 
ton to  the  dry  slopes  of 
Arizona.  In  Europe,  the 
Scotch  Pine  comes  nearest 
to  such  wide  distribution. 
Besides  our  own  northern 
species,  there  have  been 
found  hardy  in  our  north- 
eastern states  the  Scotch 
and  Austrian  Pines  P. 
Bxinqeana,  Cembra,  Kora- 
iensis,  montana,  TJiun- 
bergi,  while  the  Mexican 
Pines  and  those  of  south- 
ern Asia  will  endure  only 
the  light  frosts  of  our 
southern  states.  Yet  in 
the  parks  of  Washington, 
D.  C.,  the  following  Pines 
are  to  be  found:  P.  Stro- 
bus,  Cembra,  excelsa, 
La  m  bertiana ,  A  yacahuite , 
A  mature  tree  60-90  ft.  high,  in  Koraiensis,  palusfris, 
dry  and  shallow  Colorado  soil.  Tceda,  ponderosa,  rigida, 
Laricio,  glabra,  Virgini- 
ana,  echinata,  montana.  Pinaster,  edulis,  puvgens, 
sylvestris,  Massoniana ;  and  the  probability  is  that  most 
of  the  other  species  could  find  a  place  there  to  live  if 
not  to  thrive.  Figs.  1807-180!)  show  how  a  species  may 
vary  under  different  conditions. 

The  list  of  species  hardy  in  the  Arnold  Arboretum 
(Boston)  comprises  the  following: 


1808.    Pinus  ponderosa. 


1.   Thriving  well. 


Bungeana, 

Cembra, 

densiflora, 

divaricata, 

echinata, 

Jeffrey!, 

Koraiensis, 


Lambertir.na, 
Laricio, 
montana, 
monticola, 
parviflora, 
Pence, 
pungens, 

P.  excelsa  and  P.  ponderosa  pendula  thrive  well  in  a 
sheltered  place,  but  are  probably  not  quite  hardy  here. 


resmosa, 

rigida, 

Strobus, 

sylve.stris, 

Thunbergi, 

Virginiana. 


2.  Hardy,  bxit  not  of  promising  growth. 


Balfouriana,  var.  aristata, 
eontorta,  var.  Murrayana, 
edulis. 


flexilis, 
monophylla. 


In  the  interior  middle  states  the  number  which  would 
stand  the  extremes  of  drought  and  cold  would  probably 
be  reduced;  a  partial  list  found  in  the  Missouri  Botani- 
cal Garden  is  given  below: 

The  best  are  given  first.  All  of  the  later  ones  on  the 
list  die  out  sooner  or  later,  as  the  city  smoke  is  very 
detrimental  to  coniferae.  None  do  very  well  on  that 
account. 

Mughus(P.  Pumilio),1  Virginiana, 

Austriaca,  V  3  best.  resiuosa, 

Strolms,  )  Laricio, 

Cembra,  sylvestris, 

rigida,  ponderosa. 

For  seaside  planting  P.  rigida  has  shown  itself  most 
fit,  and  of  foreigners  in  proper  climate  P.  Pinaster  and 
Ilalepcnsis,  while  P.  eontorta  on  the  northwest  coast 
and  the  frugal  P.  radiata  on  the  southwest  coast  are 
the  seacoast  trees  par  excellence. 

The  Pines  are  essentially  inhabitants  of  the  poor  sandy 
soils  and  dry  situations,  their  stout  root  system  enabling 
them  to  seek  the  scanty  water  supplies  where  other 
species  find  it  difficult.  Some,  like  the  White  Pine,  are 
adai)ted  to  a  variety  of  soil  conditions,  Imt  only  a  few 
can  (■n<lure  a  surplus  of  water:  P.  resiriosa  will  follow 
the  Wliite  Cedar  into  the  swamp  and  thrive  there  as 
well  as  with  the  Banksian  Pine  on  the  poorest  gravels; 


P.  rigida  is  at  home  both  in  wet  and  dry  places;  the 
Scotch  Pine  of  the  Baltic  sand  plains  may  be  found  in 
the  peat  bogs,  but  only  eking  out  a  miserable  existence, 
while  P.  Twda,  the  Old  Field  Pine,  makes  magnificent 
trees  in  the  southern  swamp,  and  with  its  slow  growth 
under  such  conditions  an  excellent  timber.  Pinus  eon- 
torta and  serotina  also  are  indifferent  to  water  conditions 
at  the  root;  so  is  the  Cuban  Pine,  but  P.  palustris  be- 
lies its  name,  for  it  is  only  very  rarely  found  in  poorly 
drained  places  and  does  not  thrive  there. 

The  propagation  of  Pines  does  not  offer  any  difficul- 
ties. The  seed  usually  has  a  high  germination  percen- 
tage in  most  species  if  kept  drj'  and  cool,  and  it  retains 
vitality  for  several  years,  deteriorating  of  course  some- 
what from  year  to  year.  To  avoid  deterioration  in 
transoceanic  shipments,  packing  in  charcoal  dust  has 
been  found  very  serviceable.  While  most  of  the  Pine 
seeds  sprout  readily,  the  White  Pine,  with  some  others, 
has  the  bad  habit  of  lying  over  for  one  year  in  part, 
unless  treated  to  a  hot-water  bath  for  24  hours  before 
sowing;  or  perhaps  by  sowing  in  the  fall  immediately 
after  coming  out  of  the  cone,  which  is  during  the  first 
two  weeks  of  September.  The  seeds  should  be  sown  in 
light  mold  early,  rather  thinly  to  jiermit  a  good  root 
system  to  develop,  covering  then  thinly  according  to 
size  of  seed  not  over  34  inch,  which  is  best  done  by 
sifting  sand  over  the  seed  with  a  sieve.  During  the 
first  year  special  care  is  necessary  to  regulate  the  water 
supply  and  transpiration  for  the  young  seedlings;  they 
want  to  be  kept  humid,  not  wet,  but  resent  drought  as 
much  as  a  surfeit;  and  especially  sudden  changes  from 
drought  to  wet  are  likely  to  produce  "damping-off."  To 
prevent  too  rapid  transpiration  the  familiar  lath  screens 
should  be  applied. 

To  prevent  the  formation  of  excessively  long  tap- 
roots which  some  species  are  wont  to  form,  mechanical 
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1809.    Pinus  ponderosa. 

Giant  specimens  2!25  ft.  high,  grown  in  tha  deep,  moist 
soil  of  the  Yosemite  valley. 

means  may  be  adopted;  but  the  best  plan  is  to  manure 
near  the  surface,  so  that  fibrous  roots  will  be  formed. 
Such  manure  consists  of  one-third  steamed  bone  meal 
and  two-thirds  ammonia  superphosphate.    Root-pruning 
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and  tnuisplautins:  in  nursery  rows  when  1  or  2  years  old 
is  practiced  to  secure  a  stocky  root  system.  In  Ger- 
many otie-year-okl  Scotcli  Pines  are  planted  by  the  mil- 
lion for  forest  purposes,  but  for  ornamental  purposes 
older  plants  are  to  be  used;  yet  it  is  safest  not  to  use 
tiieni  older  than  i!  or  4  years  for  permanent  situations. 
In  the  third  year  usually  the  first  branching  occurs,  in- 
dicating that  the  root  system  is  not  well  established. 

In  transplanting,  the  utmost  care  must  be  taken  not 
to  expose  the  roots  to  drying  influences,  a  thin  loam 
puddle  answering  best  to  keep  them  moist.  While 
transplanting  can  be  tlone  at  any  time  of  the  year,  it  is 
safest  to  do  so  in  early  spring,  except  when  a  droughty 
season  is  apt  to  follow,  when  fall  planting  is  to  be  pre- 
ferred. 

A  large  number  of  nurserymen's  varieties,  dwarf  and 
pendulous,  varicolored,  etc.,  have  been  developed,  es- 
pecially from  P.  sylvestris  and  P.  Strobns.  The  most 
interesting  freaks  pei'haps  are  those  bushy  forms  de- 
rived from  P.  Cunariennis  and  Plnea  produced  by  lay- 
ering, in  which  single  needles  instead  of  the  usual  bun- 
dles of  two  in  one  sheath  are  produced,  imitating  the 
primary  single  needles  of  seedlings.  The  manner  in 
which  nurserymen's  varieties  are  propagated  by  grafts 
or  cuttings  is  discussed  under  Pjn?es. 

According  to  the  natxire  of  the  Pines,  if  there  is  choice 
of  location  possible  the  well-drained  situations,  even 
dry  ones,  should  be  reserved  for  them.  They  belong, 
with  few  exceptions,  to  the  hill-tops  not  the  bottoms,  to 
the  sands  not  clay  soils,  and  will  stand  southern  expo- 
sures better  than  the  spruces. 

Pines  are  frugal  by  nature,  and  can  stand  poverty  bet- 
ter than  surfeit,— nevertheless  they  respond  best  to 
medium  conditions,  namely,  a  mellow  surface  and  well- 
drained,  deep,  loamy  sand,  not  too  rich  in  organic 
matter  and  loose  enough  to  permit  the  natural  develop- 
ment of  the  heavy  tap-root  system.  Under  such  condi- 
tions the  peculiar  rich  foliage  gives  most  satisfaction  and 
the  rank,  luxuriant  growth  which  leads  to  poor  form 
is  checked;  disease  from  fungi  is  obviated;  the  cot- 
tony scale  (almost  the  only  enemy  of  the  White  Pine)  is 
more  readily  fought,  and  injuries  fi-om  caterpillars  and 
beetles  are  more  readily  repaired. 

To  prune  evergreens,  and  especially  Pines,  requires 
an  artist,  or  else  the  result  will  be  malformation:  the 
best  plan  is  to  correct  form  by  breaking  out  the  center 
bud  from  such  shoots  as  project  beyond  proper  limits; 
thereby  also  a  more  compact  growth  is  induced,  which 
in  the  Pines  with  their  open  habit  is  desiral)le.  If  it  be- 
comes necessary  to  top  the  branches,  the  cut  must  remove 
also  the  bolster  at  the  base  of  the  branch ;  the  resinous 
exudation  will  prevent  df^cay,  and  the  cambium  soon 
covers  the  scar  if  the  cut  has  been  made  properly.  For 
hedge  planting  the  Pines  furnish  no  specially  desirable 
material,  being  light-needing  and  therefore  thinning  out 
soon  in  the  interior;  yet  the  White  Pine  will  stand  as  a 
hedge  for  a  considerable  time  and  also  the  dwarf  P. 
montana.  Perhaps  some  others  may  answer  the  pur- 
pose. 

For  the  botany  of  the  Pines,  see  Pinus. 

B.  E.  Fernow. 

PINEAPPLE.  The  Pineapple  (see  Ancmas)  is  indig- 
enous to  America.  It  produces  one  of  the  most  de^ 
licious  fruits  now  regularly  on  our  markets.  The  finest 
qualities  are  developed  when  the  fruit  is  permitted  to 
ripen  naturally  upon  the  plant.  For  distant  markets 
the  crop  has  to  be  gathered  in  varying  degrees  of  un- 
ripeness to  suit  the  time  required  in  transit. 

The  amount  of  importations  reached  its  maximum  in 
1894;  viz.,  $7.50,000  worth.  Since  that  time  there  has 
been  a  rapid  decline.  But  for  a  succession  of  severe 
winters  our  own  needs  would  be  supplied  from  home- 
grown fruit.  In  1894,  4,000,000  "apples  "  were  marketed 
from  Florida  plantations ;  this  amount  was  largely  re- 
duced by  the  freezes  of  1894  and  189.5.  The  freeze  of 
Feb.,  1899,  again  reduced  the  output,  so  that  the  crop 
of  1900  only  approximated  that  of  1894.  As  a  result  of 
these  freezes,  the  plantations  are  now  more  carefully 
protected  by  sheds  and  by  being  placed  in  frost-favored 
locations.  The  year  1850  seems  to  be  the  earliest  date 
at  which  Pineapple-erowing  was  attempted  in  the  U.  S. 
This  attempt  was  made  near  St.  Augustine,  Fla.,  ac- 
cording to  Taylor.    In  1860  planting  was  commenced  on 
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the  Keys,  but  the  want  of  facilities  for  rapid  transpor- 
tation and  the  more  favored  Cuban  and  Porto  Rican 
plantations  made  the  development  slow.  In  1897, 
$15,000  worth  was  imported  from  the  Hawaiian  Islands, 
but  these  islands  will  not  offer  enough  fruit  to  seriously 
affect  the  eastern  market,  though  the  importations  will 
increase  lai'gcly. 

Profits.  — GooA  Pineapple  land  may  usually  be  obtained 
from  $1.50  to  $(10  per  acre,  the  higher-priced  land  being 
in  favored  locations,  at  railway  stations  and  near  settle- 
ments. The  cost  of  clearing  and  preparing  varies  from 
$20  to  $80  per  acre,  according  to  the  cost  of  labor  and 
the  character  of  the  growth  on  the  land. 

Prom  8,000  to  15,000  plants  are  needed  to  the  acre, 
varying  with  the  variety  and  the  notion  of  the  planter. 
The  price  of  plants  in  the  field  varies  from  $3  per  1,000 
for  Red  Spanish  to  $350  per  1,000  for  the  finer  varieties. 
The  cost  of  cultivating  and  fertilizing  an  acre  for  one 
year  varies  from  about  $20  to  $150.  It  takes  about  18 
months  from  the  time  of  setting  out  to  the  maturing  of 
the  first  crop,  which  yields  50-350  crates  per  acre.  Under 
favorable  circumstances  the  second  crop  may  be  double 
that  of  the  first.  By  careful  attention  the  plantation 
may  be  continued  for  8  or  10  years  without  resetting; 
the  second  or  third  crop  frequently  bearing  the  maxi- 
mum amount  of  fruit. 

When  a  common  variety  is  planted  the  returns  are 
mainly  from  the  sale  of  fruit,  but  with  fancy  varieties 
the  sale  of  plants  constitutes  the  main  source  of  returns. 
Four  hundred  dollars  or  more  per  acre  has  been  realized 
frequently  for  a  crop  of  the  commonest  varieties;  in 
this  case  increase  in  plants  cannot  be  considered  as  of 
much  value.  The  value  of  a  crop  of  fancy  fruit  is  about 
double  that  of  the  common,  and  $1,000  worth  of  plants 
may  be  sold  without  detriment  to  the  plantation,  if  it  is 
a  variety  that  is  in  demand.  From  this  must  be  sub- 
tracted the  cost  of  transporting  to  the  markets,  which 
varies  more  or  less  with  the  distance  the  fruit  is  hauled. 
This  cost  varies  with  the  quantity  shipped,  from  $20  to 
$80  or  more  per  acre. 

Soil.  — The  Pineapple  thrives  in  a  variety  of  soils, 
but  whatever  be  its  texture  it  must  not  be  moist  or  wet. 
The  Pineapple  plant  will  survive  air-drying  for  months, 
but  decays  rapidly  in  a  moist  atmosphere.  The  great- 
est acreage  is  located  upon  dry,  sandy  land,  formerly 
overgrown  with  spruce-pine  (Pinus  clausa)  or  a  mix- 
ture of  spruce-pine  and  hardwood.  Chemical  analyses 
of  the  soil  from  Pineapple  fields  show  an  exceedingly 
small  fraction  of  a  per  cent  of  the  essential  fertilizer 
ingredients  present.  A  physical  analysis  shows  that 
the  water  content  is  very  low.  A  considerable  acreage 
is  located  on  the  Florida  Keys.  Here  there  is  only  a 
small  amount  of  leaf -mold,  often  not  more  than  an  inch 
on  the  average,  covering  a  coralline  rock.  But  for  the 
fact  that  Pinapples  actually  grow  and  make  crops  on 
such  soil  it  would  seem  entirely  incredible. 

Fertilizers.  —With  conditions  of  soil  as  described 
above,  it  is  imperative  to  fertilize,  and  under  the  exist- 
ing conditions  in  the  Pineapple  belt  there  is  no  other 
remedy  than  the  addition  of  commercial  fertilizers, 
and  nothing  better.  While  much  is  still  to  be  learned 
about  fertilizing  this  crop,  it  is  fairly  well  established 
that  for  Pineapples  on  spruce  pine  land  dried  blood, 
ground  bone,  and  nitrate  of  soda  are  good  sources  of 
nitrogen;  that  low-grade  sulfate  of  potash,  carbonate 
of  potash  and  high  -  grade  sulfate  of  potash  are  good 
sources  of  potash ;  that  acid  phosphate  should  be  used 
in  small  quantities  only  or  avoided,  using  pulverized 
bone  instead.  A  good  plan  for  fertilizing  is  to  drop  a 
small  handful  of  cotton-seed  meal  into  the  bud  imme- 
diately after  setting  out.  In  October,  apply  about  600 
lbs.  blood  and  bone  and  400  lbs.  lowgrade  sulfate  of 
potash  (not  kainit)  per  acre,  or  the  equivalent  of  these 
fertilizers  in  some  of  the  forms  mentioned  above.  A 
second  application  may  be  made  in  the  following  Feb- 
ruary; at  this  time  the  amount  may  be  increased  10  to 
25  per  cent,  according  to  the  growth  the  plants  have 
made.  A  third  application  may  be  made  in  June  or 
July;  and  if  the  plants  have  grown  vigorously  a  still 
further  increase  in  amount  may  be  made.  A  fourth 
application  may  be  made  in  October,  increasing  the 
amount  if  the  plants  have  grown  vigorously.  The  suc- 
ceeding applications  may  be  made  at  the  time  suggested 
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above,  and  the  increasing  and  decreasing  of  the  amounts 
may  be  determined  by  the  progress  of  the  plants.  As 
the  average  spruce-pine  Pineapple  land  is  not  suffi- 
ciently fertile  to  grow  a  full  crop  of  Pineapples,  much 
more  depends  upon  proper  fertilizing  than  any  other 
cue  operation. 

Propagation.  — This  plant  is  propagated  by  means  of 
crowns,  slips,  suckers  and  rattoous.  The  crown  is  the 
leafy  portion  of  the  fruit  as  found  in  the  market.  Just 
below  the  fruit  small  plants  form,  which  are  left  in  the 
field  when  the  fruit  is  gathered;  these  are  known  as 
slips.  In  the  axils  of  the  Ivs.  buds  occur;  those  that 
develop  near  the  ground  make  strong  plants  in  a  few 
months  and  are  known  as  suckers.  A  strong  plant  will 
mature  an  "apple"  in  June  and  produce  2-5  suckers  by 
the  middle  of  September.  Buds  which  develop  from  a 
portion  of  the  plant  under  ground  and  form  a  root  sys- 
tem independent  of  the  parent  plant  are  known  as  rat- 
toons.  Crowns  are  not  planted  extensively,  as  they  re- 
main on  the  fruit  when  marketed.  Good  strong  suckers 
are  usually  employed  for  planting  out.  Rattoons  are 
left  in  the  field  to  replace  the  plants  which  have  borne 
a  crop,  but  they  are  not  sufficiently  numerous  to  make 
a  full  stand;  hence  some  of  the  suckers  must  be  left 
also.  Slips  require  a  year  longer  than  suckers  to  ma- 
ture a  crop.  According  to  Webber,  it  takes  10-12  years 
to  mature  a  plant  from  seed.  Plants  are  raised  from 
seed  only  for  breeding  purposes. 

Preparation  of  the  Land.  — It  spruce-pine  land  is  pre- 
pared it  is  cleared  of  all  stumps,  wood,  roots  and  any 
other  organic  material,  and  is  plowed  deep  and  leveled 
off  smoothly.  The  fields  are  then  laid  off  in  beds  of  6  or 
8  rows  wide,  depending  on  the  variety.  The  beds  should 
be  narrow  enough  to  permit  fertilizing  and  working  with 
a  scuffle  hoe  without  entering  the  beds,  as  breaking  the 
Ivs.  is  very  detrimental.  For  Red  Spanish  the  rows  are 
made  18-20  in.  apai-t;  for  Queens  20-22  in.;  for  Porto 
Ricos  iO-'M  in.  They  are  usually  placed  in  checks  of 
about  the  same  distances. 

The  methods  employed  on  the  Keys  are  quite  different. 
The  land  is  cleared  by  cutting  off  the  trees,  shrubs, 
etc.,  which  are  allowed  to  dry  and  are  then  burned.  The 
plants  are  then  set  out  with  a  grubbing  hoe;  they  must 
be  set  out  irregularly,  as  the  rocky  soil  does  not  furnish 
root-hold  everywhere.  Such  fields  become  exhausted  in 
a  few  years  and  have  to  be  abandoned. 

Tillage.— This  operation  consists  in  running  over  the 
ground  with  a  sciiffle  hoe.  Where  the  plantation  is  set 
out  in  beds  the  handle  of  the  hoe  is  long  enough  to  per- 
mit cultivating  to  the  middle  without  the  laborer  enter- 
ing the  bed.  Only  about  an  inch  of  the  surface  soil  is 
agitated,  usually  immediately  after  the  fertilizer  has 
been  applied.    Weeds  are  not  troublesome,  excepting  in 


plants  the  greatest  care  should   be  exercised  to  avoid 
breaking  the  Ivs.,  which  are  very  brittle. 

Marketing.  — The  fruit  is  picked  a  week  before  it 
would  mature.  It  is  packed  at  once  into  barrel  (12x20 
x36  in.)  and  half -barrel  (12x10x36  in.)  crates,  usually 
in  the  latter,  the  different  sizes  being  packed  in  separate 
crates  and  designated  as  18's,  24's,  30's,  36's,  42's,  48'a 
and  54's.  according  to  the  number  required  for  a  half- 


1810.    The  Queen  Pineapple. 

fields  that  have  been  cultivated  a  long  time.  Under 
shede  tillage  is  more  frequent  and  ay)pears  to  be  more 
necessary.  On  the  Keys  no  tilhigc  is  ]ii)ssil)lc,  })ut  tall- 
growing  weeds  and  siicli  ligneous  plants  :is  may  spring 
up  are  cut  off.     In  all  of  the   work   among   Pineapple 


1811.  The  Enville  Pineapple. 

barrel  crate.  The  fruit  must  be  handled  without  being 
bruised  and  packed  firmly  to  prevent  its  abrasion 
in  transit.  To  protect  the  fruit  each  one  is  wrapped 
separately  in  brown  paper. 

Farieties.  — Since  the  propagation  is  carried  on  by 
means  of  offsets,  the  varieties  are  fairly  stable  and 
quite  definitely  marked.  The  variety  most  extensively 
grown  is  called  Red  Spanish,  Spanish  or  Reds.  It  has 
a  medium-sized  apple,  and  is  a  hardy  plant.  Abachi 
(Abakka),  Blood,  Queen  (Fig.  1810),  Sugar  Loaf,  En- 
ville (Fig.  1811)  and  White  Antigua  are  varieties  that 
produce  medium-sized  apples  of  excellent  qiiality. 
Black  Jamaica,  Black  Prince,  and  Prince  Albert  pro- 
duce large  apples  of  excellent  quality.  Smooth  Cayenne 
produces  a  large  apple  of  good  quality.  Porto  Rico 
produces  a  very  large  apple  of  good  quality.  There  are 
other  varieties  grown  more  or  less  extensively  and  other 
names  for  the  above-named  varieties,  but  the  foregoing 
have  been  officially  recognized  by  the  Florida  State 
Horticultural  Society. 

Pineapple  SJieds.-lt  has  been  found  very  advan- 
tageous to  build  a  shelter  for  "pines";  in  the  winter  a 
shed  protects  the  plants  from  too  great  radiation  of 
heat,  and  in  the  summer  it  reduces  the  intensity  of  the 
sun.  The  original  object  of  the  shelter  was  to  protect 
the  plants  from  frosts  and  freezes.  Pineapple  plants 
freeze  at  32°  F.  This  degree  of  cold  does  not  kill  the 
heart  of  the  plant,  but  only  the  larger  portion  of  the  Ivs. 
Pines  under  sheds  have  passed  through  a  temperature 
of  25°  F.  without  serious  injury.  The  roof  of  a  shed  is 
usually  flat,, or  undulating  with  the  surface  of  the  land. 
The  height  varies  with  the  desires  of  the  individual,  but 
is  usually  about  eight  feet  above  the  ground. 

In  Fig.  1812  the  roof  is  slightly  less  than  7  ft.  from 
the  ground.  The  stringers  running  crosswise  in  the 
figiire  are  15^x3x21;  those  ninning  lengthwise  are 
1/^  x  i}4  X  15.  The  material  for  the  roof  is  cypress 
plastering  lath  of  usual  length  and  width.  The  stringers 
running  ltiii;thwise  are  46  in.  apart.  The  openings  be- 
tween the  lath  are  just  the  width  of  a  lath.  The  amount 
of  lumber  needed  (per  acre)  is  about  as  follows: 

414  posts  (352  for  roof,  72  for  sides)  4'  x  4'  x  8°. 
KiO  piwos  IW  X  3'  X  20°. 

!)()()  piofps  (H40  for  roof,  120  for  sides)  1%'  x  l3^'x  15°. 
80,000  lath  (75,000  for  roof,  5,000  for  sides)  %'x  l'x4°. 

It  takes  about  9,000  feet  of  lumber  for  the  above  ma- 
terial exclusive  of  the  lath.  All  lumber  must  be  first- 
class  and  free  from  knots.  Tliis  can  still  l)c  reduced  by 
al)out  2, .500  feet  liy  xising  wire  in  jilace  of  the  iW  x  1>^' 
X  15°  and  weaving  the  lath   in  this.     Under  the  most 
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favorable  circumstances  such  a  shed  can  be  erected  for 
$450  per  acre,  but  this  is  about  the  cheapest  and  lightest 
form  that  will  withstand  the  elements. 

Diseases  and  Insect  J<lnemies.  —  (1}  Heart  rot;  bitter 
heart:  The  cause  of  this  disease  is  not  known,  but  it 
seems  to  be  more  prevalent  during  a  rainy  season  than 
during  a  dry  one.  It  manifests  itself  by  the  portion 
around  the  heart  taking  on  a  water-soaked  appearance. 
This  condition  progresses  outward  until  the  whole  ap- 
ple is  involved.  It  is  not  necessarily  accompanied  by 
rotting,  though  this  usually  follows.  The  whole  apple 
becomes  bitter,  even  before  it  is  entirely  involved. 
When  this  disease  is  present  in  a  field  the  fruit  should 
be  marketed  as  soon  as  possible,  that  the  apples  may  be 
consumed  before  becoming  badly  affected. 

(2)  Sanding:  This  disorder  occurs  immediately  after 
setting  out,  especially  if  a  long  dry  spell  occurs  at  this 
time.  It  is  produced  by  sand  being  blown  into  and  fill- 
ing the  bud  of  plants.  Immediately  after  setting  out 
drop  into  the  bud  a  small  handful  of  cotton-seed  meal, 
or  the  same  amount  of  a  mixture  of  1  part  ground  to- 
bacco stems  and  3  or  4  parts  cotton-seed  meal.  This 
soon  forms  a  firm  plug  in  the  bud,  keeping  out  sand  but 
not  interfering  with  growth.  Blood  and  bone,  or  blood, 
bone  and  tankage,  may  also  be  used. 

(3)  Spike;  longleaf :  This  disease  manifests  itself  by 
the  Ivs.  failing  to  expand  at  the  base,  thus  giving  the 
plant  a  contracted  appearance.  The  outer  portion  of 
the  leaf  spreads  from  the  center  of  the  plant,  but  usu- 
ally fails  to  take  on  a  broad,  flat,  healthy  appearance. 
Experiments  have  proved  that  this  disease  may  be  pro- 
duced by  improper  use  of  commercial  fertilizers,  though 
the  disease  has  occurred  where  no  fertilizer  had  been 
used.  Abundant  evidence  is  at  hand  to  show  that  the 
disease  is  not  due  to  an  organic  agent  but  rather  to 
untoward  condition  in  the  soil.  Change  the  fertilizer, 
avoiding  acid  phosphate,  kainit  and  cotton-seed  meal  in 
large  quantities,  and  give  protection  as  by  a  Pineapple 
shed  (spike  is  a  rare  thing  under  sheds). 

(4)  Blight;  wilts:  This  disease  occurs  in  a  sporadic 
manner,  usvially  without  any  apparent  regularity.  In 
some  varieties  the  first  intimation  of  blight  is  by  the 
outer  end  of  Ivs.  turning  red,  and  later  by  the  tips  wilt- 
ing. This  wilting  progresses  until  the  entire  plant  has 
dried  up.  According  to  Webber  the  direct  cause  is  a 
soil-inhabiting  fungus  which  attacks  the  roots.  Remove 
the  wilted  plants  and  set  in  healthy  ones.  If  the  plants 
are  of  valuable  varieties  trim  off  all  diseased  roots  and 
much  of  the  stem,  together  with  larger  Ivs.,  and  reset. 


1812.   Pineapple  shed  in  Florida. 

It  is  probable  that  the  fungus  will  not  survive  until  the 
roots  again  penetrate  the  soil. 

(5)  Red  spider  {Stigmceus  Floridanns,  Banks) :  This 
species  attacks  the  tender  white  portion  at  the  base  of 
the  Ivs.  The  effect  upon  the  plant  is  greatly  out  of  pro- 
portion to  the  small  amount  of  injury  to  the  parts 
attacked.     In  later  stages  the  Ivs.  rot  off  at  the  place 


attacked.  Drop  a  small  handful  of  tobacco  dust  into 
the  bud  of  the  plants.  Subsequent  rains  and  dews 
leach  the  tobacco  and  carry  the  solution  down  to  the  red 
spider.  If  they  are  not  all  dead  in  a  week  or  ten  days, 
repeat  the  dose. 

(6)  Scale  insect  (Diaspis  bromelieie) :  This  scale 
insect  becomes  troublesome  in  dry  localities  and  in 
greenhouses.  The  insect  usually  attacks  the  lower  sur- 
face of  the  leaf,  but  each  point  of  attack  shows  through 
as  a  yellow  spot  on  the  upper  surface.  Spray  with 
resin  wash,  resin  compound,  kerosene  emulsion  or 
whale-oil  soap. 

(7)  Mealy  bugs  {Dactylopins  citri  and  other  species) : 
These  insects  attack  the  base  of  the  Ivs.  just  at  or  below 
the  ground  level;  also  the  bud,  and  when  fruit  matures 
they  multiply  in  great  numbers  among  the  slips  and  in 
the  eyes  of  the  fruit  itself.  The  remedy  is  the  same  as 
for  scale  insects,  but  it  is  very  difficult  to  make  the 
application  effective.  When  the  mealy  bugs  are  present 
before  the  fruit-bud  forms  much  good  can  be  done  by 
applying  a  large  handful  of  tobacco  dust  in  the  axils  of 
the  Ivs. 

Pineapple  culture  is  also  discussed  under  Florida. 

P.  H.  Rolfs. 
PINEAPPLE  AIR-PLANT.    Tillandsia  utriculata. 

PINEAPPLE  FLOWER.    Encomis  punctata. 

PINE,  DAMMAR.    See  AgatUs. 

PINE,  KAURI.    See  AgafJiis. 

PINE,  MORETON  BAY.    See  Araucaria. 

PINE,  NORFOLK  ISLAND.     See  Araucaria. 

PINE,  SCREW.    See  Pandanns. 

PIN£1LLIA  (after  Pinelli).  Ardcecv.  Three  species 
of  hardy  perennial  tuberous  herbs,  native  to  China  and 
Japan.  Foliage  appearing  with  the  fls. :  Ivs.  3  or  pedat- 
isect:  peduncle  solitary:  spathe  marcescent:  fls.  monoe- 
cious in  the  appendiculate  spadix,  all  fertile;  perianth 
none;  male  fls.  with  1  stamen;  female  fls.  one-sided: 
ovary  1 -celled;  ovule  solitary,  orthopterous.  SeeEngler, 
in  DC.  Mon.  Phan.  2:505. 

tuherifera.  Ten.  Adult  Ivs.  3-cut,  the  middle  segment 
l>o-2  times  longer  and  wider.  China.  — There  is  a  variety 
with  narrower  leaf-segments  and  another  with  Ivs.  cut 
into  5  segments. 

PINEY.    Old-fashioned  name  of  Peony. 

PINGUlCULA  (diminutive  of  Latin  pinguis,  fat;  re- 
ferring to  the  succulent  and  greasy  foliage).  Lentibul- 
ariacece.  Butterwort.  About  30  species  of  small, 
swamp-loving  herbs  of  carnivorous  habits  with  pretty 
long-spurred  fls.  something  like  a  snapdragon.  They 
grow  in  tufts  or  rosettes  with  several  scapes  less  than 
a  foot  high,  each  bearing  a  solitary  flower.  The  Ivs. 
are  more  or  less  short,  thick,  succulent,  and  densely 
covered  with  crystalline,  glandular  hairs,  which  give 
the  Ivs.  their  buttery  feeling.  Small  insects  are  caught 
on  these  sticky  hairs,  and  the  margins  of  the  Ivs.  roll  in 
and  cover  them.  D.  T.  Macdougal  writes:  "A  digestive 
fluid,  probably  a  trypsin,  exudes  from  the  surface  of  the 
leaf  which  dissolves  the  bodies  of  the  insects,  allowing 
the  substances  of  which  they  are  composed  to  be  ab- 
sorbed by  the  leaf.  The  leaves  of  Pinguicula  also  con- 
tain vegetable  rennet,  and  Linnaeus  mentions  that  the 
leaves  of  P.  vulgaris  were  used  by  the  Lapland  tribes 
for  curdling  milk,  and  Pfeffer  says  the  same  custom 
prevails  among  the  peasantry  of  the  Italian  Alps." 

Pinguiculas  make  dainty  flowering  plants  in  pots; 
although  natives  of  northern  countries,  they  can  scarcely 
be  considered  hardy  subjects,  as  they  require  special 
treatment.  The  choicest  species  are  undoubtedly 
P.  lutea  and  P.  caudata.  P.  Ititea,  a  native  of  our  low 
pine -barrens  from  N.  C.  to  Fla.  and  La.,  is  unique 
in  the  genus  by  reason  of  its  yellow  fls.,  while  P. 
caudata,  with  its  rich  purple  fls.,  is  the  finest  of  all 
those  which  range  from  violet  and  purple  through  rose 
and  lilac  to  whitish.     The  charm  of  P.  caudata,  aside 
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from  its  color,  lies  in  its  extraordinarily  loug  spur, 
which  attains  2  in.,  while  the  5-lobed  limb  reaches  an 
equal  length.  These  plants  ai-e  scarcely  known  in 
America  outside  of  botanic  gardens.  F.  W.  Burbidge 
has  given  a  detailed  account  of  his  success  with  P. 
caudata  in  Gn.  22,  p.  309:  The  spring  and  summer  foli- 
age are  scarcely  recognizable  as  belonging  to  the  same 
plant.  In  early  spring  the  Ivs.  are  numerous,  small, 
short,  thick  and  pointed,  forming  a  dense  rosette  like 
an  Echeveria;  in  midsummer  the  Ivs.  are  large,  thin, 
obovate  and  lax.  The  plant  blooms  freely  in  both 
stages,  but  produces  the  largest  fls.  later.  In  the  fall 
the  foliage  again  becomes  a  bulb-like  mass  of  fleshy 
ivs.,  and  so  rests  all  winter.  Burbidge  found  that 
the  plants  can  be  readily  propagated  by  these  fleshy 
Ivs.,  each  one  producing  a  new  plant,  as  in  the  case  of 
the  bulb  scales  of  certain  common  lilies.  These  leaf 
cuttings  were  placed  by  Burbidge  in  the  live  sphagnum 
of  orchid  baskets.  Young  plants  were  potted  in  2/^ -in. 
pots  of  live  sphagnum,  using  small  crocks  only.  These 
small  pots  may  then  be  plunged  in  small  shallow 
orchid  pans  to  prevent  extremes  of  moisture  and  hung 
up  in  the  cool  end  of  a  Cattleya  house.  Burbidge  has 
also  grown  P.  hirti flora  in  pans  of  sphagnum  standing 
in  a  saucer  of  water  and  treated  to  the  hottest  sunshine. 
The  fls.  are  said  to  last  8  or  9  weeks. 

Pinguicula  belongs  to  the  same  family  with  Utric- 
ularia,  a  group  composed  largely  of  aquatic  plants 
which  capture  n^.inute  creatures  in  little  bladders  that 
are  developed  on  the  thread-like  Ivs.  Pinguicula  differs 
in  the  more  terrestrial  habit,  the  4-5-parted  calyx, 
spreading  position  of  the  posterior  lip  of  the  corolla 
and  also  in  the  anthers.  Pinguicula  is  one  of  the  very 
few  dicotyledonous  plants  with  only  1  seed-leaf.  The 
fls.  of  Pinguicula  are  often  reversed  before  and  during 
anthesis. 

A.   Color  of  fls.  yellow. 

Ititea,  Walt.  Unique  in  the  genus  by  reason  of  its 
yellow  fls.  and  nearly  regular  (not  2-lipped)  corolla. 
Exceedingly  variable  in  the  size  of  all  its  parts,  and  in 
the  obtuse  toothing  of  the  corolla-lobes.  Scapes  5-12  in. 
high:  fls.  Vi-lYi  in.  loug  and  broad;  spur  curved,  abotit 
as  long  as  the  rest  of  the  corolla;  throat  spotted  and 
belly  lined  with  red ;  palate  very  prominent  and  densely 
bearded.  Low  pine  barrens,  N.  C.  to  Fla.  and  La.  B.M. 
7203  (most  of  the  lobes  4-cut,  the  middle  cut  being 
deeper).  B.R.  2:126  (2  upper  lobes  once-cut,  3  lower 
lobes  4-cut). 

AA.   Color  of  fls.  jiurple  to  lilac. 
B.  Spur  S  or  4  times  as  long  as  the  rest  of  the  corolla. 

caudata,  Schlecht.  Scapes  5-7  in.  high:  fls.  deep 
bright  violet-purple,  attaining  2  in. ;  lobes  all  rounded 
except  the  middle  one  of  the  lower  lip,  which  is  retuse. 
Mexico.    B.M.  6G24.    Gn.  23,  p.  309. 

BB.  Spxir  about  as  long  as  the  rest  of  the  corolla. 
c.  Fls.  %-l  in.  long  and  broad. 

grandiflora,  Lam.  Scapes  3-8  in.  long:  fls.  "blue, 
rarely  i)ur|dish  violet,"  according  to  DC,  10-15  lines 
long,  9  lines  broad  (3  or  4  times  longer  than  in  P.  vul- 
garis); lobes  undulate;  palate  with  1  or  2  white  spots; 
spur  straight,  a  trifle  shorter  than  the  broadly  funnel- 
shaped  tube.  Western  Eu.  G.C.  III.  10:373. -Accord- 
ing to  Bentham,  this  is  a  large-fld.  var.  of  P.  vulgaris, 
with  longer  spur  and  broader  lobes,  which  in  the  west- 
ern part  of  Eu.  passes  into  the  common  form. 

hirtifldra,  Tenore.  Scapes  3-4  in.  high :  fls.  8  lines  long 
and  ))r()ad,  lilac  or  rose  (blue  according  to  Tenore,  and 
shown  as  purple  in  B.JM.),  with  a  white  tube;  spur 
straight  or  curved,  about  as  long  as  the  rest  of  the 
corolla.  S.  Eu.  B.M.  0785.  Gn.  25,  p.  290. -Possibly 
distinguished  from  P.  grandiflora  by  the  color  of  the 
tube,  which  is  wliitc^  outside  and  yellow  in  the  throat. 
According  to  Burbidge  there  is  a  var.with  pure  white  fls. 

CO.  Fls.  Yiin.  long  and  broad. 
vulgaris,  Linn.  According  to  Hooker,  this  differs  from 
P.  hirtiflora  in  the  bright  blue;  color  and  the  retuse 
lobes  of  the  corolla,  as  also  in  the  less  globose  capsule: 
scapes  1-5  in.  high:  fls.  bluish  purple  ("blue,"  writes 
Hooker),  about  C  lines  long;   spur  nearly  straight,  about 


2  lines  long  or  as  long  as  the  rest  of  the  corolla.  Wet 
rocks,  Eu.,  Asia,  N.  Amer.  Gn.  57,  p.  335.  — Sometimes 
called  Labrador  Violet.  -^    jj 

PINK.     See  Diavfhus;   also  Carnation. 

PINK  MULLEIN.      Lychnis    Coronaria. 

PINKEOOT.     Spigelia. 

PINKSTER  FLOWER.    A  wild  Azalea,  A.  ntidi flora. 

PINUS  (ancient  Latin  name).  Conifers.  Pine.  Pine- 
tree.  Evergreen  resiniferous  trees,  usually  tall,  rarely 
shrubby,  with  spreading  branches  forming  a  pyramidal 
or  round-topped,  in  old  age  often  very  picturesque 
head,  and  clothed  with  acicular  Ivs.  in  clusters  of  2-5, 
rarely  solitary:  fls.  catkin-like,  appearing  in  spring; 
staminate  yellow  or  purple,  often  conspicuous  by  their 
abundance;  pistillate  greenish  or  purplish,  developing 
into  subglobose  to  cylindric,  usually  brown  cones,  which 
sometimes  attain  18  or  more  inches  in  length,  ripening 
mostly  not  before  the  second  or  rarely  the  third  year. 
The  Pines  are  among  the  most  important  timber  trees 
of  the  northern  hemisphere,  and  many  of  them  are  val- 
uable for  the  decoration  of  parks  and  gardens. 

A  great  number  of  the  species  are  hardy  north. 
Among  the  hardiest  are  P.  Strobus,  Cembra,  parviflora, 
Bungeana,  Koraiensis,  rigida,  divaricata,  Thunbergi, 
resinosa,  sylvestris  and  montana.  The  Mexican  species 
and  those  from  southern  Asia  stand  only  a  few  degrees 
of  frost.  The  degree  of  hardiness  is  mentioned  with 
the  description  of  each  species. 

Young  Pines  ai-e  with  few  exceptions  of  more  or  less 
regular,  pyramidal  habit;  but  in  old  age  they  are  often 
very  picturesqvie,  especially  P.  Strobus,  radiata,  rigida, 
Pinea,  Cembra,  Laricio,  parviflora  and  others.  Of  very 
graceful  habit,  with  slender  bi'anches  and  drooping  foli- 
age, are  P.  excelsa,  Ayacahuite,  Montezuma',  longifolia, 
and  Ganariensis,  but  they  are  all,  except  the  first 
named,  very  tender.  The  very  large  cones  of  some 
species,  as  P.  Lambertiana,  Ayacahuite,  Sabiniana  and 
Coulteri,  are  a  conspicuous  ornament.  Most  species  are 
of  vigorous  growth  when  young,  but  the 
foreign  species  usually  grow  rather 
slowly  and  are  therefore  well  suited  for 
smaller  gardens,  especially  P.  Koraicn- 


1813.  1814. 

Staminate  cone  Pistillateflowers  (enlarged)  of  Austrian  Fine; 

of  Pinus  rigida.  also  a  young  pistillate  cone  natural  size. 

(X  2.)  a,  frout  view  of  two  o^iiles;  c,  side  view. 

sis.  Pence,  Bungeana,  parviflora;  the  American  P. 
aristata  and  flexilis  may  also  be  recommended  for  this 
purpose.  For  planting  rocky  slopes  P.  diraricata 
rigida.  \'irginia na  and  some  western  species  are  valu- 
able; and  if  dwarf  forms  are  desired  P.  montana  is  one 
of  the  Ix'st,  thriving  in  more  shaded  i)ositioiis  and  as 
undergrowth  in  open  woods  bettc^r  than  any  other  spe- 
cies. 

The  Pines  are  not  very  particular  as  to  the  soil,  and 


Pinus  Strobus,  the  common  white  pine,  in  a  New  York  garden 
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in  their  native  liabitats  they  usually  occupy  the  less 
fertile  situations,  as  dry  uplands  and  sandy  plains. 
Some,  as  P.  rigida,  Cubensis  and  Tcada,  can  be  grown 
both  in  dry  and  in  swampy  ground.  Pi  mis  pa  htstris  is 
verj^  unhappily  named,  since  it  almost  never  grows  in 
swamps.  Pines  are  much  used  for  the  afforestation  of 
barren  sandy  plains  and  dry  rocky  mountain  slopes. 
For  seaside  planting  P.  itisignis,  Pinaster,  Ilalepensis 
and  also  P.  rigida  are  valuable. 

Pines  cannot  be  transplanted  successfully  when  old 
on  account  of  their  long  tap-roots,  and  only  younger 
nursery-grown  trees  should  be  used  for  planting.  As 
they  cannot  usually  be  taken  up  with  a  good  ball  of 
earth,  it  is  well  to  immerse  the  roots  in  a  loam  puddle 
imiiicdiately  after  the  trees  ai'e  dug  up.  Pines  are 
propagated  by  seeds  sown  in  spring  either  in  prepared 
beds  or  frames  or  in  boxes  or  pans ;  the  seeds  should  be 
covered  only  slightly  with  fine  soil,  but  the  larger  ones 
about  a  quarter  of  an  inch,  and  the  young  seedlings 
shaded  and  watered  when  necessary.  Varieties  and 
rarer  kinds  are  grafted  on  their  types  or  allied  species, 
usually  by  veneer-grafting  on  potted  stock  in  the  green- 
house in  winter.  Cuttings  even  of  the  dwarf  forms 
do  not  root  readily;  the  easiest  to  root  are  young  shoots 
with  primary  foliage,  as  they  sometimes  appear  on 
older  branches  or  on  the  trunk. 

The  Pines  belong  to  the  most  important  timber  trees 
in  their  native  countries;  these  are  in  eastern  N. 
America  P.  palustiis,  Strobiis  and  echinata;  in  the 
western  states  P.  Lamhertiana,  monticola  and  poii- 
derosa;  in  Europe  P.  sijlvestris  and  Laricio;  in  eastern 
Asia  P.  TJiunbergi  and  densiflora,  and  in  the  Himalayas 
P.  excelsa.  Prom  the  resinous  secretions  of  many 
species,  chiefly  P.  palusfris,  Cubensis,  Pinaster,  Ilal- 
epensis and  longifolia,  turpentine,  tar  and  pitch  are 
obtained.  An  essential  oil  used  medicinally  is  distilled 
from  the  Ivs.  and  young  shoots  of  several  species. 
Edible  seeds  are  produced  by  some  species,  in  America 
by  P.  edulis  and  cembroides;  in  Europe  by  P.  Pinea  and 
Cembra,  in  E.  India  by  P.  Gerardiana.  Mats  similar 
to  Cocoa  mats  are  manufactured  from  the  Ivs.  of  P. 
palustris  and  Pine  wool  for  stuffing  luattresses  is  made 
from  Ivs.  of  European  and  American  species. 

About  75  species  are  known,  distributed  through  the 
northern  hemispliere  from  the  arctic  circle  to  Mexico 
and  the  West  Indies,  N.  Africa  and  the  Malayan  Archi- 
pelago; iu  the  tropical  and  subtropical  regions  they  are 
confined  to  the  mountains.  Resinous  trees,  rarely 
shrubs;  winter-buds  covered  with  imbricate  scales:  Ivs. 
of  2  kinds;  the  primary  Ivs.  are  spirally  arranged  and 
as  they  appear  on  young  seedling  plants  and  occasion- 
ally on  shoots  from  the  old  wood,  are  green  and 
subulate,  but  commonly  they  are  reduced  to  small 
scarious  bracts  bearing  in  their  axils  the  acicular,  semi- 
terete  or  triangular  secondary  Ivs.  borne  on  an  unde- 
veloped branchlet  in  clusters  from  2-5,  rarely  reduced 
to  1,  surrounded  at  the  base  by  sheaths  of  8-12  bud- 
scales:  fls.  monoecious;  the  staminate  ones  axillary, 
clustered  at  the  base  of  the  young  shoots,  catkin-like, 
yellow,  orange  or  scarlet,  composed  of  spirally  arranged 
numerous  2-celled  anthers  with  the  connective  enlarged 
and  scale-like  at  the  apex  (Fig.  1813);  pistillate  lateral 
or  subterminal,  greenish  or  purplish,  consisting  of 
numerous  spirally  arranged  scales  each  in  the  axil 
of  a  small  bract  and  bearing  2  ovules  inside  near  the 
base  (Fig.  1814):  cone  subglobose  to  cylindric,  with 
woody  scales  closely  appressed  before  maturity  and 
tightly  enclosing  the  seeds,  which  are  usually  furnished 
with  a  long  thin  wing,  but  in  some  species  are  wing- 
less or  short-winged;  the  apex  of  the  scales  is  usually 
more  or  less  thickened  and  the  exposed  part,  which  is 
usually  rhombic  in  outline  and  termed  apophysis,  is 
often  protracted  into  prominent  bosses  or  knobs;  the 
apophj'sis  is  terminated  by  the  umbo,  usually  differing 
in  color  and  ending  mostly  in  a  spine  or  prickle.  In  P. 
Strobus  and  the  allied  species  the  apophysis  is  fiat  and 
thin,  and  bears  the  spineless  umbo  at  the  upper  end, 
while  in  most  other  Pines  the  apophj'sis  is  thickened 
and  transversally  keeled  and  bears  the  iimbo  in  the 
middle.  These  diffei-ences  belong  to  the  most  impor- 
tant characters  in  the  grouping  of  the  species:  other  val- 
uable characters  are  furnished  by  the  structure  of  the 
Ivs.,  which  contain  either  1  or  2  fibro-vascular  bundles 


and  usually  2  or  more  resin-ducts,  being  either  pe- 
ripheral, i.  e.,  situated  beneath  the  epidermis;  or  par- 
enchymatous, i.  e.,  enclosed  by  the  tissue  of  the  leaf; 
or  internal,  i.  e.,  near  the  fibro-vascular  bundles; 
strengthening  cells,  i.  e.,  cells  with  thickened  walls,  are 


1815.   Pinus  Strobus. 
Leaf  with  a  single  fibro-vascular  bundle  (a),  usually 
two  peripheral  resin-ducts  (6);   strengthening  cells  (c) 
only  beneath  the  epidermis  ;   stomata  (d)  only  on  the 
two  inner  sides. 

mostly  present  beneath  the  epidermis  and  often  sur- 
round the  resin-ducts,  sometimes  also  along  the  fibro- 
vascular  bundles.  (See  Figs.  1815-1818).  Thenumberof 
the  fihro-vascular  bundles  and  the  position  of  the  resin- 
ducts  can  he  readily  seen  with  a  common  magnifying 
glass  in  thin  cross-sections  made  with  a  sharp  razor 
from  the  middle  of  the  leaf  and  placed  on  a  glass-plate. 
In  the  following  enumeration  the  species  are  grouped 
according  to  Mayr's  classification,  with  a  few  slight 
changes;  his  names  of  his  sections,  however,  are 
omitted,  since  they  are  mostly  not  well  chosen,  and  the 
sectional  and  subsectional  names  of  Engelmann  stib- 
stituted  as  far  as  his  groups  could  be  brought  in  accord- 
ance with  those  of  Mayr.  To  facilitate  the  determination 
of  the  cultivated  species  a  key  is  given  to  determine 
plants  without  cones.  Good  illustrations  are  found  in 
Sargent,  Silva  of  N.  America,  vol.  11 ;  Lambert,  Descrip- 
tion of  the  genus  Pinus;  Lawson,  Pinetum  Britannicum; 
Forbes,  Pinetum  Woburnense;  Antoine,  Die  Coniferen. 
For   the   horticultural   vars.    see    Beissner,   Nadelholz- 


1816.  Pinus  Coulteri. 
Leaf  witli  two  fibro-vascular  bundles  (a);  several 
parenchymatous  resin-ducts  (b) ;  strengthening  cells  (c) 
around  the  resin-ducts,  several  layers  beneath  the  epi- 
dermis and  along  the  inner  and  the  outer  side  of  the 
fibro-vascular  bundles;  stomata  (d)  all  around. 

kunde  and  the  new  edition  by  A.  H.  Kent  of  Veitch's 
Manual  of  the  Coniferse.  Among  other  important  works 
may  be  mentioned  E.  A.  Carriere's  Traits  General  des 
Coniferes,  2d  edition,  1867;  Heinrich  Mayr's  Die 
Waldungen  von  Nordamerika,  1890;  Englerand  Prantl's 
Die  Natiirlichen  Pfianzenfamilien  II  Teil,  1.  Abteilung, 
pages  70-7-t  (Leiferung  .3  and  4);  G.  Engelmann's  Re- 
vision of  the  Genus  Pinus,  in  Transactions  of  the 
Academy  of  Science  of  St.  Louis  published  in  1880; 
Maxwell  T.  Masters  in  Journal  of  the  Linnean  Society, 
volumes  22  (1886)  and  27  (1889);  Conifer  Conference  in 
Journal  Royal  Horticultural  Society,  volume  14  (1892). 
For  a  fuller  account  of  the  relative  value  of  species  of 
Pinus  and  their  culture,  see  Pine. 
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1817.   Pinus  palustris. 

Leaf  with  two  fibro-vaseular  bundles  (a) :  several  in- 
ternal resin-duets  (6) ;  one  layer  of  strengthening  cells 
(c)  beneath  the  epidermis  and  on  the  inner  sida  of  the 
fibro-vascular  bundles;  stomata  (d)  all  around. 


1818.  Pinus  echinata. 

Leaf  with  two  fibro-vascular  bundles  (a)  and  several 
parenchymatous  resin -ducts  (6);  only  one  layer  of 
strengthening  cells  (c)  beneath  the  epidermis;  stomata 
(d)  all  around. 


alba,  3. 

albo-terminata,  43. 
argentea,  44. 
aristata,  15. 
attenuata,  26. 
aurea,  43,  44. 
australis,  23. 
Austriaca,  36. 
Ayacahuite,  6. 
Balfouriana,  15. 
Banksiana,  31. 
Benthamiana,  20. 
Bolanderi,  33. 
brevifolia,  3. 
Bungeana,  11. 
Buonapartea,  6. 
Boursieri,  33. 
Calabrica,  36. 
Canariensis,  24. 
Oarpatica,  45. 
Cebennensis,  36. 
Cembra,  10. 
clausa,  32. 
columnaris,  44. 
compacta,  44. 
coutorta,  33. 
Coulteri,  18. 
Cubensis,  32. 
densiflora,  43. 
divaricata,  31. 
Don-Pedrii,  6. 
echinata,  29. 
edulis,  13. 
ElKntii,  22. 
excel.sa,  1. 
fastigiata,  3,  44. 
flexilis,  7. 
Fremontiana,  14. 


Graezelieri,  4. 
Halepensis,  41. 
Hamiltoni,  37. 
heterophylla,  22. 
horizontalis,  36. 
inops,  30. 
insignis,  27. 
Jefifreyi,  19. 
Koraiensis,  9. 
Lambertiana,  5. 
Larieio,  36. 
Lemoniaoa,  87. 
Jjoudoniana,  6. 
longifolia,  25. 
maerocarpa,  18. 
Mandshurica,  9. 
niaritima,  37. 
Massoniana,  38,  42. 
minor,  37. 
niitis,  29. 
monophylla,  14. 
Monspeliensis,  36. 
montana,  45. 
Mmvtereyensis,  27. 
montieola,  4. 
Mughus,  45. 
muricata,  35. 
Murrayana,  33. 
nana,  3. 
Nepalmisis,  1. 
nigra,  36. 
nigricans,  36. 
nivea,  3. 
Oeulus  draconis, 

38,  43. 
Pallasiana,  36. 
palustris,  23. 
Parryana,  12. 


parviflora,  8. 
pendiila,  20,  44. 
Pence,  2. 
Pinaster,  37. 
Pinea,  39. 
Pithyusa,  41. 
ponderosa,  20. 
prostrata,  3. 
pumila,  10,  44. 
Pumilio,  45. 
pungens,  34. 
pygmcea,  3,  36. 
pyramidalis.  3,  44. 
Pyrenaica,   36  and 

suppl. 
Quadrifolia,  12. 
radiata,  27. 
resinosa,  40. 
rigida,  28. 
rostrata,  45. 
rotimdata,  45. 
Roxhurghi,  25. 
Sabiniana,  17. 
Salzmanni,  38. 
scopulorum,  20. 
Sibirica,  10. 
Sinensis,  42. 
Strobus,  3. 
sylvestris,  44. 
Taeda,  21. 
Thunbergi,  38. 
Torreyana,  16. 
tubereulata,  26. 
umbraculifera,  3. 
uncinata,  45. 
variegata,  38.  43. 
Virginian  a,  30. 
zebrina,  1. 


Key  for  Detekmining  Pinks  Without  Conk-s   (compare 
Pigs.  1815-1818). 
A.  Number  of   Zt^s.  5,    only   occa-  ' 

sionally  3  or  4. 
'B.  Sheaths    deciduous:    fibro- 
vascular  bundle  1. 
C.  Edges  of  Ivs.  serrulah'. 
D.  jjength  of  Irs.  l}4-8  in. 
E.  Branchlets  (jlabrous  or 
nearly  so. 
p.  I'he  Ivs.  6-8  in.  long: 

branchlets  glaucotis.  1.  excelsa 
FP.  The  Ivs.  3—5  in.  long: 
b r a n chlet  s     n o i 
glaucous. 
G.  Tree  a  rather  dense 

pyramid 2.  Peuce 

GG.  Tree  an  open  pyra- 
mid    ."{.  Strobus 

KE.  Branchlets    densely 

brownish  tomentose  ..10.  Cembra 
BEE.  Branchlets  pubescent 
or  puberulous . 
p.  JYe edles  slender, 
somewhat    pendu  ■ 
lous,  4-6  in.  long...  (i.  Ayacahuite 
pp.  Needles  stiff, 1%-^  in. 
long. 


G.  Back   of  Ivs.   with 

fine  white  lines...  5.  Lambertiana 
GG.  Back   of  li's.   usu- 
ally not  lined. 
H.  Color  of  li'S.  blu- 
ish   or    dark 

green 4.  montieola 

HH.  Color   of   Ivs  . 

bright  green 9.  Koraiensis 

DD.  Length  of  Ivs.  %-l%  in.: 
Ivs.  usually  twisted, 
forming  brttsh  -  like 
tufts   at  the  end  of  the 

branchlets 8.  parviflora 

CO.  Edges  of  Ivs.  entire. 

D.  iivs.  1^2-3  in.  long 7.  flexilis 

DD.  Lvs.  1-1}4  in.  long 15.  Balfouriana 

BB.  Sheaths   persistent:    fibro- 
vascular    bundles    2:    lvs. 

8-12  in.  long,  rigid 16.  Torreyana 

AA.  Number  of  lvs.  3,  or  4  or  1,  only 
occasionally  2  or  5. 
B.  Usually  solitary,  sometimes 

■  in  2's 14.  monophylla 

BB.  I'sually  4,  sometimes  3  or  5. .VI.  Parryana 
BBB.  Usually  3,  occasionally  2. 
c.  Fibro  -vascular  bundle   1: 
sheaths  deciduous. 
D.  Margin  of  lvs.  entire:  lvs. 

Va-IVi  in.  long 13.  edulis 

DD.  Margin  of  lvs.  serrulate: 

lvs.  2-4  in.  long 11.  Bungeana 

CO.  Fibro-vascular  bundles  2: 

sheaths  persistent. 

D.  Branchlets  glaucous:  lvs. 

bluish  or  grayish  green. 

(See  also  No.  21.) 

E.  Habit  of  lvs.  slender, 

drooping 17.  Sabiniana 

EE.  Habit  of  lvs.  straight, 

stiff. 

p.  Buds  very  resinous: 

lvs.    6-12    in.    long, 

dark  bluish  green... 18.  Ooulteri 

FF.  Buds   not  or  little 

resinous:  lvs.  5-8in. 

long,  pale  bluish 

green 19.  Jeffreyj 

DD.  Branchlets  not  glaucous: 
lvs.  da  rk  yellow  or 
bright  green. 
E.  Habit  of  lvs.   slender, 
drooping. 
p.  Resin  -  ducts  inter- 
nal  2.3.  palustris 

pp.  Jt'esin  -  ducts    paren- 
(•  h  y m at ous:  buds 

brown 24.  Canariensis 

PPP.  Bes in  ■  ducts  periph- 
eral:   buds    b  r  i  (/  h  f 

eliesfnut-brou-n  . 25.  longifolia 

EE.  Habit  of  Ivs.  stiff. 
P.  Length  of  lvs.  6-12  in. 
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G.  Buds  cyl  Indri c, 
tv  i  t  h  spreading 
scales  little  or  not 
resinotis:  I  vs.  8-12 
in.  long,  dark 
green,  in  S's   and 

S's 22.  Cubensis 

QG.  Buds  oblong-ovate, 
resinous:  Irs.  6-9 
in.  long,  light  or 
slightly    bluish 

green 21.  Taeda 

GGG.  Buds  ovate,  acumi- 
nate, resinous:  Ivs . 
5-11  in.  long, dark 
yellowish  green..  .20.  ponderosa 
FF.  Length  of  Ivs.  S-7  in. 
(See  also  No.  29.) 
G.  Character    of    Ivs. 
slender. 
H.  Foliage  pale  yel- 
lowish or  bluish 
green:   buds  ob- 
long-ovate , 

dark  brown 26.  tuberculata 

HH.  Foliage  bright 
green :    buds 
ovate,     bright 
chestnut-brown.27.  radiata 
GG.  Character  of  Ivs  . 
stout. 
H.  Fo  rm   0  f  bud  s 
thick,  orate, 
acute  or  acumi- 
nate   20.  ponderosa, 

var.scopulorum 
HH.  Form  of  buds  ob- 
long-ovate   28.  rigida 

AAA.  Number  of  Ivs.  2. 

B.  Branchlets  glaucous. 

c.  Buds  very  resinous 30.  Virginiana 

cc.  Btids  not  or  little  resinous. 
D.  Hue  of  Irs.  dark  bluish 

green 29.  echinata 

DD.  Hue  of  Irs.  bright  green. .iS.  densiJlora 
BB.  Branchlets  not  glaucous. 
C.  Length  of  Ivs.  1-S%  in. 
D.  Branchlets   brown  or 
orange  :  re  s  in  -d  uct  s 
parenchymatous . 
E.  Character  of  Ivs.  slen- 
der: branchlets  brown.32.  claiisa 
EE.  Character  of  Ivs.  stout, 
twisted:  branchlets 
orange    or    orange- 
brown. 
F.  Lvs.  l-Syi  in.  long. 

G.  Besin-ducts  1  or  2.33.  contorta 
GG.  Besin-ducts  2-5  . .  .34.  pungens 
FF.  Lvs.  Y-i.-!  in.  long  ...31.  divaricats 
DD.  Branchlets  dull  greenish 
yellow  or  greenish 
broivn:    resin-ducts  pe- 
ripheral. 
E.  Character  of  lvs.  slen- 
der:   buds  not  resin- 
ous   41  Halepensis 

EE.  Character  of  lvs.  stout: 
buds  coated  with  resin. 

F.  Generally  a  tree 44.  sylvestris 

FF.  Generally  a  shriib...^5.  montana 
CO.  Length  of  lvs.  3-9  in. 

D.  Color  of  buds  whitish  or 

grayish  white 38.  Thunbergi 

DTi.  Color  of  buds  brown.   (See 

also  No.  41.) 

E.  Scales  of  the  oblong 

buds   with  reflexed 

tips,  chestnut-brown. 

F.  Habit    of    lvs.    very 

slender  and  thiH...i2.  Massoniana 
FF.  Habit  of  lvs.  stiff  and 
rigid. 


G.  Buds  resinous 35.  muricatf 

GG.  Buds  not  resinous. 
H.  Besin-ducts  par- 
enchymatous. ..37.  Pinaster 
HH.  Besin  -  ducts  pe- 
ripheral  39.  Pinea 

BE.  Scales   of  the  thick 
ovate-acuminate  buds 
with  the  tips  not  re- 
flexed,  light  brown, 
resinous. 
V.  Foliage    lustrou  s  , 
resin-ducts   periph- 
eral  38.  resinosa 

FF.  Foliage  dull :  resin- 
ducts  parenchyma- 
tous   3C.  Laricio 

Key  Based  on  Cones  and  Seeds. 

Cone-scales   thin   at  the  apex, 
with  a  marginal  obtuse  umbo: 
number  of  lvs.  5:  sheaths  de- 
ciduous :     fibro- vascular 
bundle  1:  wood  soft  and  light.. 
Strobus. 
B.  IVings  longer  than  seed:  cones 
long  and  slender:  resin- 
ducts  of  lvs.  peri pheral. 
Bustrobi. 
C.  Scales  with  broad,  rounded 
apex. 
d.  Lvs.  slender:  branchlets 
usually  glabrous.. . 


.   1. 
2. 
3. 
DD.  Lvs.  stout:    branchlets 
puberulous  or  pubescent.  4. 
5. 
cc.  Scales  with  elongated  and 
tapering,  at  last  recurved 

apex 

B.  Wings  shorter  than  seeds  or 

wanting:  cones  more  or  less 

ovate,  with  thickened  scales. 

Cembrce. 

c.  Margin  of  lvs.  entire: 

branchlets  glabrous,  light 

brown 

CC.  Margin    of   lvs.    serrulate: 
branchlets  pubescent . 
D.  Seeds  with  narrow  wing: 
resin-ducts  peripheral. . 
DV.  Seeds  wingless:  resin- 
ducts  parenchy  matous . . 


ezcelsa 

Peuce 

Strobus 

monticola 
Lambertiana 


6.  Ayacahuite 


flexilis 


8.  parviflora 


Koraiensis 
Cembra 


A.  Cone-scales  more  or  less  thick- 
ened at  the  apex,  with  the  often 
sjiiny  umbo  in  the  middle  of  the 
transversely    ridged    apophy- 
sis.    Pinaster. 
B.  Sheaths  caducous  or  curling 
back  and  tardily  deciduous: 
fibro  -  vascular   btindle    1 : 
resin-ducts  peripheral. 
C.  Seeds  short-ivinged  :  num- 
ber of  Irs.  1-4,  only  occa- 
sionally 5. 
D.  Margin  of  lvs.  serrtilate, 
3;  sheaths   caducotis. 

Gerardiancs 11.  Bungeana 

DD.  Margin  of  lvs.  entire ; 
sheaths  curling  back  and 
falling  offend  of  the  first 
year.    Cembroides. 

E.  Number  of  lvs.  3-5 12.  Parryana 

EE.  Number  of  lvs.  1-3 13.  edulis 

M.  monophylla 
cc.  Seeds  with  long  wing:  num- 
beroflvs.5:  margin  entire. 

Balfouriance 15.  Balfouriana 

BB.  Sheaths  persistent:  fibro-vas- 
cular  bundles  2:  margin  of 
lvs.  serrulate. 
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C.  Number  of   Ivs.  5:    resin- 
ducts    parenchymatous . 

Pseudostrobi 16.  Torreyana 

cc.  Ntimber  of  Ivs.  3,  occasion- 
ally 4-5:  resin-ducts  tisu- 
ally    parenchymatous. 
Tcedce. 
T).  Branchlets   glaucous: 
color  of   Irs.   bluish   or 
grayish  green. 
E.  Lvs.  slender,  d rooping .1" .  Sabiniana 
EE.  Lvs.  stout ,6-1^  ill. long: 

seeds  hiiii/-ivinged 18.  Coulteri 

19.  Jeffrey! 
DD.  Branchlets  not  glaucous: 
color  of   lvs.   dark  yel- 
lowish or  bright  green. 
E.  Length  of  lvs.  5-12  in.: 

lvs.  stout 20. 

21. 


ponderosa 

Taeda 

Cubeusis 


EE.  Length  of  lvs.  8-18  in.: 

lvs.  slender ,  drooping .2^. 
24. 
25. 
EEE.  Length  of  lvs.  3-7  in.: 
lvs.  stout.     (See  also 
No.  20  var. ) 
F.  Cones    very    oblique, 
3i4-6in.  long:  length 
of  lvs.    usually  4-6 

in 26. 

27. 
FP.  Cones  not  oblique,  S^ 
in.  long :    length    of 
lvs.  usually  3-4  in. .28. 
CCC.  Number  of  lvs.  2. 

D.  Resin-ducts  parenchyma- 
tous :  cones  mostly  be- 
tween   the    whorls. 

Lariciones 29. 

E.  Branchlets  glaucous  ..30. 
EE.  Branchlets   not  glau- 
cous. 
F.  Lvs.  1-3%  in.  long. 
Q.  Cones  not  prickly.. 3\. 

GG.  Cones  prickly 32. 

33. 
34. 
FF.  Lvs.  3}4-7  in.  long. 
G.  Winter-budsbrown.35. 
36. 
37. 
GG.  Winter-buds    gray- 
ish white  or  silvery 
white,  oblong,  not 
resinous,  only  tips 
of  scales  often 

light  brown 38. 

T>T).  Resin-ducts  peripheral: 
cones  usually  appearing 
at  the  whorls.  Sylves- 
tres. 
E.  Length  of  lvs.  2}4-8  in. 
F.  Seeds  short-winged, 

%  in.  long 39. 

FF.  Seeds  long-winged. 
G.  Branchlets   not 

glaucous 40. 

41. 
42. 
GG.  Branchlets  g  lau  - 

cous 43. 

EE,  Length  of  lvs.  %-2'%,  in.ii. 
45. 
I.  Strobus. 
1.  Uustrobi. 


palustris 

Ganariensis 

longifolia 


tuberculata 
radiata 


rigida 


ecbinata 
Virginiana 


divaricata 
clausa 
contorta 
pungens 

muricata 

Laricio 

Pinaster 


Thunbergi 


Finea 


resinosa 

Halepensis    ^^""^^  ■' 

Massoniana  %> 

densiflora 
Bylvestris 
montana 


green,  6-8  in.  long:  cones  cylindric  on  1-2  in.  long 
stalks,  6-10  in.  long:  seed  brown,  4  lines  long.  Himal. 
Gn.  31,  p.  195.  A.G.  19:149.  — Handsome  tree,  of  some- 
what loose  habit,  with  graceful  pendulous  foliage,  hardj' 
as  far  north  as  Mass.  in  sheltered  po- 
sitions. Var.  zebrlna,  Bailly,  has  the 
lvs.  with  a  whitish  zone  near  the  tip. 

2.  Petice,  Griseb.  (P.  excilsa,  var. 
Pence,  Griseb.).  Attains  50  ft., 
with  ascending  short  branches  form- 
ing a  narrow  dense  pyramid :  branch- 
lets  greenish,  glabrous,  not  glaucous : 
winter-buds  ovate:  lvs.  straight,  blu - 
ish  green,  3-4  in.  long:  cones  short- 
stalked,  cylindric,  33^-6  in.  long, 
with  obovate  scales:  seed  4  lines 
long.  S.  E.  Eu.—  An  ornamental 
hardy  Pine  of  dense,  regular  habit 
and  slow  growth;  forms  a  narrower 
and  denser  pyramid  than  No.  3. 

3.  Strobus,  Linn.  White  Pine. 
Figs.  1815,  1819,  1820.  Attains  100, 
occasionally  150  ft.,  with  horizontal 
branches  in  regular  whorls  forming' 
a  symmetrical  open  pyramid.  In  old 
age  the  head  is  usually  broad  and 
open  and  often  very  picturesque. 
Branchlets  greenish  or  light  green- 
ish brown,  glabrous  or  slightly  pu-  jgjg^  pin^g  strobus. 
berulous  :  winter-buds  ovate,  acura-  (x  V  ) 
inate:   lvs.  soft,  bluish  green,  2-4  in. 

long  (or  3>2-5) :  cones  on  stalks  Vi-X  in.  long,  cylindric, 
slender,  often  curved,  2-4  in.  long,  with  oblong-obovate 
scales :  seed  red-brown,  mottled  with  black,  3  lines  long. 
Newfoundland  to  Manitoba,  north  to  Ga.,  111.  and  Iowa, 
S.S.  11:538,  539.  A.G.  12:645;  13:1.  Gn.  30,  p.  404.- Very 
valuable  ornamental  hardy  Pine  of  rapid  growth,  sym- 
metrical when  young,  picturesque  in  old  age :  no  tree  is 
better  adapted  to  break  up  the  monotonous  sky-line  of 
plantations  in  northern  parks.  There  are  a  number  of 
garden  forms  occasionally  cultivated.  Var.  dlba,  Loud, 
(var.  nivea,  Carr. ).  Low  form  of  irregular  habit,  with 
almost  silvery  white  foliage.  Var.  brevifolia,  Loud, 
(var.  ndna,  Knight.  Var.  pygmiea,  Hort.).  Dwarf, 
compact,  round  bush,  with  short  lvs.  Var.  fastigiata, 
Beissn.  (var.  pyramiddlis,  Hort.).  With  ascending 
branches,  of  narrow  pyramidal  or  columnar  habit.  Var. 
prostr^ta,  Arb.  Kew.  Dwarf,  procumbent  form,  diffuse 
and  trailing  on  the  ground.  Var.  umbraculifera,  Knight. 
Dwarf,  flat-topped  bush,  with  short  lvs.  R.H.  1869,  p. 
38.  There  are  also  forms  with  variegated  and  with  yel- 
low foliage. 

4.  monticola,  Don.  Mountain  White  Pine.  Tree,  to 
100  or  occasionally  150  ft.,  with  slender,  spreading, 
somewhat  pendulous  branches  forming  a  narrow  open 


1830.  Pinus  Strobus  (X  3^). 


1.  exc6lBa,  Wall.  (P.  iVepaZ^wsis,  Chambr.).  Attains 
150  ft.,  with  spreading  and  slightly  ascending  branches 
forming  a  broad  open  pyramid  :  branchlets  greenish, 
glabrous,  glaucous:  winter -buds  cylindric -obovate, 
ftcute:  lvs.  slender,  flaccid,  drooping,  grayish  or  bluish 


pyramid:  branchlets  ptiberulous,  yellowish  or  reddish 
brown  :  winter -buds  ovate,  acute  :  lvs.  stiff,  bluish 
green  and  glaucous,  13^-4  in.  long,  with  few  inconspic- 
uous or  no  lines  on  the  back:  cones  short-pedunclcd, 
cylindric,  slender,  slightly  curved,  5-11  in.  long,  yellow 
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ish  brown  ;  scales  pointed  by  the  slightly  thickened 
umbo:  seed  red-brown,  mottled  with  black,  ^  in.  long. 
Brit.  Col.  to  Idaho  and  Calif.  S.S.  11:540,541.  G.F. 
5:5,  7.  R.H.  18(59,  p.  12G  (as  P.  Gra-zelieri). —  SimiXar  to 
P.  Strobus,  but  forming  a  somewliat  narrower,  more 
slender  pyramid;   hardy  as  far  north  as  Mass. 


1821.   Pinus  flexilis  (X  34). 


5.  Lamberti^na,  Dougl.  Sugar  Pine.  Fig.  1823.  Tree, 
to  200  or  220  ft.,  with  spreading  somewhat  pendulous 
branches  forming  a  narrow  open  pyramid  ;  old  trees 
usually  with  fiat-topped  wide-spreading  open  head: 
branchlets  brown,  pubescent:  winter-buds  oblong-obo- 
vate,  apiculate:  Ivs.  stout,  sharply  pointed,  dark  bluish 
green,  3-4  in.  long,  with  conspicuous  white  lines  on  the 
back:  cones  on  peduncles  2-3K-in.  long,  cylindric,  often 
slightly  curved,  light  brown,  lustrous,  10-20  in.  long: 
seed  about  >2  in.  long,  dark  brown  or  nearly  black. 
Ore.  to  Mex.  S.S.  11:5^42,  543.  Gn.  31,  p.  152,  153.  G.C. 
II.  23:11;  III.  1:769. -One  of  the  tallest  trees  of  the 
Pacific  coast;  in  the  eastern  states  it  is  hardy  as  far 
north  as  Mass.,  but  grows  only  slowly;  has  handsome 
dark  foliage. 

6.  AyacahMte,  Ehrenb.  (P.  Buonapcirtea,  Rcezl.  P. 
DoH-Pedrii,  Roszl.  P.  Loudonidna,  Gord.}.  Tree,  to  100 
ft.,  with  spreading,  slender  branches:  branchlets  yel- 
lowish brown,  finely  pubescent:  Ivs.  slender  and  some- 
what pendulous,  bluish  green,  4—6  in.  long:  cones  short- 
stalked,  cylindric  conical,  gradually  narrowed  toward  the 
apex,  often  slightly  curved,  brownish  yellow,  9-15  in. 
long:  seeds  about  %  in.  long,  gray-brown,  mottled  dark 
brown.  North  Mex.  G.C.  II.  18:493;  III.  20:751,753. 
Gn.  25,  pp.  192,  193.  — Handsome  tree,  somewhat  resem- 
bling the  White  Pine,  but  foliage  more  slender,  especially 
ornamental  with  its  large  cones.    Not  hardy  north. 

2.   Cemhrce. 

7.  fl6xili3,  James.  Limber  Pine.  Fig.  1821.  Tree,  to 
50,  occasionally  to  80  ft.,  with  stout  horizontal  branches 
forming  a  narrow  open  pyramid,  in  old  age  with  low, 
broad,  round-topped  head:  winter-buds  broadly  ovate, 
slender-pointed:  Ivs.  rigid,  acute,  dark  green,  l%-3  in. 
long:  cones  ovate  to  cylindric-ovate,  light  brown,  3-6, 
rarely  10  in.  long;  scales  rounded  at  the  apex,  tipped 
with  an  obtuse,  dark  umbo,  the  lower  ones  elongated 
and  reflexed:  seeds  dark  brown,  mottled  with  black, 
^-)4  in.  long,  with  narrow  wing.  Alberta  to  Calif,  and 
New" Mex.  S.S.  11:546,  547.  G.F.  10: 165. -Hardy  Pine 
of  slow  growth;  seems  to  be  best  adapted  for  ornamen- 
tal planting  on  rocky  slopes. 


8.  parviflbra,  Sieb.  &  Zucc.  Tree,  to  80  ft.,  of  dense, 
pyramidal  habit,  with  slender,  horizontal  branches: 
branchlets  light  greenish  brown,  puberulous:  Ivs. 
crowded,  rather  stiff,  usually  twisted,  forming  brush- 
like tufts  at  the  end  of  the  branchlets,  bluish  green, 
54-1^2  in.  long  :  cones  ovate  or  oblong-ovate,  almost 
sessile,  reddish  brown,  2-3  in.  long:  seeds  dark  brown, 
hardly  K  i'^.  long.  Japan.  S.Z.  2:115.— Hardy  and  very 
ornamental  Pine,  bearing  numerous  decorative  cones 
when  older.  Cultivated  plants  are  often  grafted  and  as- 
sume a  more  irregnilar  habit.  In  Japan  it  is  often  culti- 
vated in  pots  and  dwarfed.    A.G.  14:212. 

9.  Korai6n8is,  Sieb.  &  Zucc.  (P.  Mandshurica ,  Rupr.). 
Pyramidal  tree,  to  100  ft.:  branchlets  with  yellowish 
brown  pubescence:  winter-buds  oblong-ovate,  acumi- 
nate, dark  chestnut-brown:  Ivs.  straight,  dark  green 
and  glossy  on  the  back,  bluish  white  on  the  inner  sides, 
2K-4  in.  long:  cones  almost  sessile,  conic-ovate,  yellow- 
ish Vjrown,  4-6  in.  long;  scales  rhombic-obovate,  with  re- 
curved obtuse  apex:  seed  over  %  in.  long,  brown,  sharply 
edged.  Japan,  Corea.  S.Z.  2:116.  Gng.  6:1.  — In  cultiva- 
tion of  slow  growth,  forming  a  rather  dense,  broad  pyra- 
mid, with  handsome  foliage.  One  of  the  best  hardy  Pines 
for  smaller  gardens. 

10.  C^mbra,  Linn.  Swiss  Stone  Pine.  Tree,  to  70 
or  occasionally  120  ft.,  with  spreading  usually  short 
branches  forming  a  narrow,  dense  pyramid,  in  old  age 
often  with  very  picturesque  broad,  open,  round-topped 
head:  branchlets  coated  with  dense  yellowish  brown 
tomentum:  winter-buds  globose-ovate,  long  acuminate: 
Ivs.  straight,  dark  green  on  back,  bluish  white  inside, 
2-33^  in.  long:  cones  short-peduncled,  ovate,  obtuse, 
light  brown,  23^-33^  in.  long;  scales  broadly  ovate, 
rounded  at  apex,  apophysis  much  broader  than  high: 
seed  3^  in.  long.  M.  European,  Alps  to  N.  Russia  and  N. 
Asia.  G.C.  II.  17:80,  81;  III.  24:459.  Gn.  19,  p.  369; 
28,  p.  175,  182.  Gt.  45,  p.  205.  — Handsome  hardy  Pine 
of  slow  growth  and  symmetrical  habit  when  young. 
Var.  Sibirica,  Loud.,  has  shorter  Ivs.  and  longer  cones, 
and  is  of  narrower  habit  and  more  vigorous  growth. 
Var.  pilmila,  Pall.    See  P.  piimila  in  suppl.  list. 

II.  Pinaster. 
3.   Gernrdiance. 

11.  Bunged.iia,  Zucc.  Lace  Bark  Pine.  White  Bark 
Pine.  Tree,  to  80  or  100  ft.,  with  long  and  slender 
branches:  bark  flaky,  light  gray:  young  branches  gray- 
ish green,  glabrous:  Ivs.  rigid,  acute,  light  green,  2-4 
in.  long:  cones  almost  sessile,  conic-ovate,  light  yellow- 


1822.    Pinus  edulis  i'X'^A). 

ish  brown,  2-3  in.  long;  apophysis  much  broader  than 
high,  ridged,  with  a  triangular  pointed  and  recurved 
umbo:  seed  dark  brown,  with  narrow  wing,  3^-3^  in. 
long.  N.  China.  G.C.  II.  18:9.  — Hardy  slow-growing 
tree  of  bushy  habit  in  cultivation  and  with  rather  sparse 
light  green  foliage. 
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4.  Cembroides. 


12.  Parryina,  Engelm.  (P.quadrifdlia, 
Sudw.)-  Nut  Pine.  Pinnon.  Tree,  to  40 
ft., with  stout,  spreading  branches,  form- 
ing a  regular  pyramid  but  usually  round- 
topped  and  irregular  in  old  age:  branch- 
lets  puberulous,  light  grayish  brown: 
Ivs.  3-5,  usually  4,  rigid,  incurved,  pale 
glaucous  green,  !%-!%  in.  long:  cone 
subglobose,  13^-2  in.  broad,  chestnut- 
brown,  lustrous  ;  apophysis  thick,  pyra- 
midal, conspicuously  keeled;  umbo  with 
minute  recurved  prickle:  seed  about  i4 
in.  long.  Calif.  S.S.  11:549. -Not  hardy 
north. 

13.  6duli8,  Engelm.  Nut  Pine.  Fig. 
1822.  Small  tree,  10-20  or  occasionally  to  40 
ft.,  with  horizontal  branches,  bushy  when 
young,  with  low,  round-topped  head  in  old 
age:  branchlets  light  yellowish  brown,  pu- 
berulous at  first:  Ivs.  2-3,  rigid,  dark  green, 
54-1/^  in.  long:  cones  almost  sessile,  broadly 
ovate,  greenish  yellow,  lustrous,  about  1%. 
in.  long  ;  apophysis  pyramidal,  strongly 
keeled  ;  umbo  with  minute  recurved  tip: 
seed  %  in.  long,  with  narrow  wing  remain- 
ing attached  to  the  scale.  Colo,  to  North 
Mex.  and  Tex.  S.S.  11 :5.")2. -Hardy  as  far 
north  as  Mass.,  forming  a  slow-growing 
and  compact  bush.  The  seeds  are  an  im- 
portant article  of  food  among  the  Indians. 

14.  monophylla,  Torr.  &  Frem.  (P.  Fre- 
moHtidua,  Endl.).  Tree,  15-20,  occasionally 
to  50  ft.,  similar  to  the  preceding:  branch- 
lets  light  orange,  glabrous:  Ivs.  usually 
solitary,  sometimes  2,  terete,  rigid,  spin- 
escent,  glaucous  green,  %-!%  in.  long; 
cones  broadly  ovate,  light  brown,  l>b-2 
in.  long;  apophysis  depressed-pyramidal, 
ridged,  the  flattened  umbo  with  a  minute 
incurved  tip:  seed  %  in.  long.  Calif,  to 
Colo,  and  Ariz.  S.S.  11:  551.  G.C.  II.  20: 
44:  26:137.  — Of  slow  growth,  hardy  as  far 
north  as  Mass.  The  solitary  leaf  has  been 
believed  to  consist  of  two  connate  ones,  but 
this  is  certainly  not  the  case,  as  the  one 
fibro-vascular  bundle  plainly  shows. 

5.  Balfourianxe . 

15.  BalJouriana,  Jeffrey.  Foxtail  Pine. 
Tree,  to  40,  occasionally  90  ft.,  narrow  pyr- 
amidal when  young,  irregular  and  open  in 
old  age:  branchlets  dark  brown,  puberulous 
at  first:  Ivs.  crowded,  incurved  and  pressed 
against  the  branches,  rigid,  acute,  dark 
green  on  the  back,  white  inside,  1-13^  in. 
long,  remaining  for  10  or  12  years  on  the 
branches  ;  cones  pendulous,  subcylindrie, 
dark  purplish  brown,  3>2-5  in.  long;  apophy- 
sis flattened,  the  concave  oblong  umbo  with 
minute  incurved  prickle:  seed  ]:4,  in.  long, 
Calif.  S.S.  11:5.53. -Not  hardy  north.  Var. 
aristilta,  Engelm.  (P.  aritttMa,  Engelm.). 
Bushy  tree,  occasionally  to  50  ft.,  sometimes 
a  semi  -  prostrate  shrub  :  branchlets  of 
lighter  color  and  almost  glabrous:  Ivs.  with 
less  conspicuous  white  lines  inside:  cones 
cylindric-ovate,  3-33^  in.  long;  apophysis 
elevated  ;  umbo  with  a  slender  incurved 
spine  to  \{  in.  long.  Calif,  to  Utah  and  Ariz. 
S.S.  11:.554.  G.C.  III.  20:719. -Hardy  as 
far  north  as  Mass. ;  in  cultivation  usually 
a  handsome  low,  Inishy  shrub  of  distinct 
habit:  Ivs.  often  sprinkled  with  resinous 
dots. 

C.  Pseudostrobi. 

16.  Torrey^na,  Parry.  Soledad  Pike. 
Tree,  to  40  or  occasionally  to  GO  ft.,  with 
spreading  and  sometimes  ascending 
branches:  branchlets  greenish  or  purplish, 
bloomy,  glabrous:  Ivs.  rigid,  dark  green,  8- 
13    in.  long:    cones   broadly  ovate,  4-G    in. 


1823.    Cones  of  Pines. 

HcKiiiniuK  at  the  top:  P. 
Ooiiltrri,  Lambertiana, 
pxlustris,  radiata.    (X  1-5.) 
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long,  chocolate-brown  ;  apophysis  low- 
pyramidal,  umbo  elongated  and  reflexed 
with  short  spiny  tip:  seeds  %  in.  long, 
short-winged.  S.Calif.  S.S.  11:557,558. 
—  Rarely  cult. ;  not  hardy  north. 

7.   T(edw. 

17.  Sabinid,na,    Dougl.     Digger  Pine. 
Bull  Pine.     Tree,  to  50  or  occasionally 
80  ft.,  usually  divided  into  several  stems, 
with  short  crooked  branches,  the   lower 
ones  pendent,  the  upper  ones  ascending, 
forming  a  round-topped  head :    Ivs.  slen- 
der, flexible,  pale  bluish  green,  8-12  in. 
long:  cones  pendent  on  about  2-in.  long 
stalks,    oblong-ovate,    light    red-brown, 
6-10   in.  long  ;    apophysis   pyramidal, 
sharply  keeled,  flattened  at  the  straight  or 
incurved  apex,  the  lower  scales  with  much 
recurved  apex:    seeds    %   in.    long,    short- 
winged.    Calif.    S.S.  11:569.   G.C.  111.4:43; 
5:45.  F.S.  9:964. -Not  hardy  north.  Distinct 
Pine   of   loose  habit   and  with   sparse  pale 
foliage.    The  seeds  are  edible. 

18.  Cdulteri,  Don(P.  macrocdrpo,  Lindl. ). 
Pitch  Pine.  Fig.  1823.  Tree,  to  80  ft.,  with 
stout  branches,  pendulous  below  and  as- 
cending above,  forming  a  loose  pyramidal 
head:  winter-buds  oblong-ovate,  resinous: 
Ivs.  stout,  acuminate,  dark  bluish  green, 
6-12  in.  long:  cones  short-stalked,  pendent, 
cylindric-ovate,  yellowish  brown,  9-14  in. 
long;  apophysis  elongated-pyramidal,  nar- 
rowed into  the  compressed  spiny- tipped 
straight  or  incurved  umbo:  seed  %  in.  long. 
Calif.  S.S.  11:571,  572.  G.C.  II.  23:409, 
413  ;  HI.  4:765. -Not  hardy  north.  Old 
trees  are  often  very  picturesque  and  the 
large  cones  are  conspicuous  and  ornamental. 

19.  J6ffreyi,  Murray  {P.  ponderbsa,  var. 
Jeffreyi,  Vasey).  Jeffrey's  Pine.  Tree, 
to  120  or  occasionally  to  180  ft.,  with  short 
spreading  or  often  pendulous  branches,  the 
uppermost  ascending,  forming  an  open  pyr- 
amidal and  sometimes  narrow  spire  -  like 
head  :  young  branches  fragrant  when 
broken  :  winter-buds  oblong-ovate,  not  res- 
inous: Ivs.  stout,  acute,  pale  bluish  green, 
5-8  in.  long:  cones  conic-ovate,  light  brown, 
6-12  in.  long;  apophysis  depressed,  keeled; 
umbo  elongated  into  a  slender  recurved 
spine:  seed  about  J^  in.  long.  Ore.  to  Calif. 
S.S.  11:562,  563.  'G.C.  II.  22:813;  III. 
5:361,  369.  G.F.  5:185. -Distinct  and  orna- 
mental Pine  of  symmetrical  habit  when 
young,  hardy  as  far  north  as  Mass.  Among 
the  hardier  species  this  Pine  has  the  long- 
est Ivs. 

20.  ponderdsa,  Dougl.  [P.  Benthamidna, 
Hartw.).  Yellow  Pine.  Bull  Pine.  Figs. 
1807-9.  Tree,  to  150,  occasionally  to  230  ft., 
with  stout  spreading  and  often  pendulous 
branches  usually  ascending  at  the  ends  and 
forming  a  iiarrow,  spire-like  head :  branch- 
lets  reddish  brown,  fragrant  when  broken: 
winter-buds  oblong-ovate  or  ovate,  resinous: 
Ivs.  acute,  dark  green,  5-11  in.  long:  cones 
almost  sessile,  often  in  clusters,  ovate-ob- 
long, light  reddish  or  yellowish  brown  and 
lustrous,  3-6  in.  long;  apophysis  depressed- 
pyramidal  or  flattened,  with  a  broadly  tri- 
angular umbo  terminated  by  a  stout,  usu- 
ally recurved  prickle  ;  lower  scales  with 
more  elongated  apex  :  seed  M  in.  long. 
Brit.  Col.  to  Mex.,  east  to  Neb.  and  Tex. 
S.S.  11:560,  ,561.  G.F.  8:395.  G.C.  III.  8: 
557,  561,  569.  — One  of  the  tallest  and  most 
important  Pines  of  the  western  states. 
Hardy  as  far  north  as  New  York,  and  in 
sheltered  positions  to  Mass.  Var.  p6ndula, 
H.W.  Sarg.,  has  drooping  T)ran('hes.  \'ar. 
scopuldrum,  Engelm.  (P.  sr<ipul<>rnm, 
Lemm.),  is  a  geographical  var.,  smaller  in 
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every  part:  usually  to  75  ft.  high:  Ivs.  5-7  in.  long, 
sometimes  in  2's:  cones  smaller,  ovate.  S.  Dakota  to  N. 
Mex.  and  Tex.  S.S.  11:564.  G.C.  11.  9: 797. -Somewhat 
hardier  than  the  type. 


1824.  Pinus  rigida  (X%). 


21.  TSeda,  Linn.  Loblolly  Pine.  Old  Field  Pine. 
Frankincense  Pine.  Tree,  to  100,  occasionally  to  170 
ft.,  with  spreading  l)ranches,  the  upper  ascending,  form- 
ing a  compact,  round-topped  head:  branchlets  yellowish 
brown,  sometimes  slightly  bloomy:  winter-buds  oblong, 
resinous:  Ivs.  slender  but  stiif,  acute,  bright  green,  6-9 
in.  long:  cones  sessile,  spreading,  conic-oblong,  light 
reddish  brown,  3-5  in.  long;  apophysis  flattened  or  de- 
pressed-pyramidal; umbo  small,  with  short,  triangular, 
recurved  spine,  lower  scales  not  elongated:  seed  /i  in. 
long.  Del.  to  Fla.  and  Tex.  S.S.  11 :577,  578. -Not  hardy 
north  and  rarely  cult,  for  ornament. 

22.  Cub^nsis,  Griseb.  {P.  lieferoplnjUa,  Sudw.  P. 
Ulliditii,  Engelm.).  Slash  Pine.  Swamp  Pine. 
Tree,  to  100  or  120  ft.,  with  horizontally  spreading 
branches  forming  a  round-topped  broad  and  compact 
head:  branchlets  orange-brown:  winter-buds  cylindric, 
light  brown:  Ivs.  dark  green  and  lustrous,  acute,  in  3's 
and  2's,  8-12  in.  long,  with  internal  resin-ducts:  cones 
short-peduncled,  conic-oblong,  dark  brown  and  glossy, 
3-6/^  in.  long;  apophysis  flattened,  keeled;  umbo  small, 
with  minute  recurved  prickles :  seed  %-%  in.  long.  Ga. 
to  Fla.,  near  the  coast.  S.S.  11:591,  592.  — Handsome 
Pine,  with  compact  broad  head,  hardy  only  south. 

23.  paliistris,  Mill.  {P.  ausfrdlis,  Michx.).  Long- 
leafed  Pine.  Southern  Pine.  Fig.  1823.  Tree,  to  100 
or  120  ft.  with  ascending  branches  forming  an  ob- 
long open  head :  branchlets  orange-brown ;  winter-buds 
whitish,  oblong:  Ivs.  crowded,  forming  tufts  at  the  end 
of  branchlets,  dark  green,  8-18  in.  long,  with  internal 
resin-ducts:  cones  almost  sessile,  cylindric,  dull  brown, 
G-10  in.  long;  apophysis  flattened;  umbo  dark  browm, 
with  triangular,  reflexed  short  spines:  seed  almost  3^  in. 
long.  Va.  and  Fla.,  to  Miss,  along  the  coast.  S.S.  11:589, 
590.  G.F.  10:115.  — Very importanttimbertree,  butrarely 
planted  for  ornament;  hardy  only  south  Branches  are 
imported  in  great  quantities  into  the  northern  cities  in 
midwinter  and  used  for  decorations  on  account  of  their 
large,  handsome  foliage. 

24.  Canari^nsis,  C.  Sm.  Tree,  to  80  ft.,  with  slendei 
branches  forming  abroad,  round-topped  head:  branch- 
lets  yellowish:  Ivs.  slender,  spreading  and  pendulous, 
light  green  and  lustrous,  9-12  in.  long,  with  parenchy- 
matous resin-ducts:  cones  cylindric-ovate,  4—8  in.  long; 
apophysis  low -pyramidal,  irregularly  4 -sided,  light 
brown  and  glossy,  with  obtuse  umbo:  seed  }/i  in.  long. 
Canary  Isl.  G.C.  111.  3:721.  — Handsome  Pine,  cult,  in 
Calif,  and  in  colder  regions,  sometimes  in  the  green- 
house. 

25.  longifdlia,  Lamb.  {P.  Rdxhnrghi,  Sarg. ).  Tree, 
to  100  ft.  or  more,  with  round-topped  symmetrical  head: 
branchlets  light  yellow  brown:  winter-buds  oblong,  light 


chestnut-brown,  not  resinous:  Ivs.  slender,  pendulous, 
light  green,  8-12  in.  long,  with  peripheral  resin-ducts: 
cones  short-stalked,  conic-ovate,  4-7  in.  long;  apophysis 
elongated -pyramidal,  compressed,  more  or  less  re- 
curved; umbo  obtuse:  seed  %-l  in.  long.  Himal.  — Im- 
portant forest  tree  in  its  native  country.  Not  hardy 
north,  but  cult,  in  Calif.  Very  decorative  as  a  young 
plant,  with  its  long  drooping  light  green  foliage. 

2G.  tubercull,ta,  Gord.  (P.  attenudfa,  Lemm.).  Knob- 
cone  Pine.  Tree,  usually  20,  occasionally  to  100  ft., 
with  slender  horizontal  branches  ascending  at  the  ends, 
forming  a  broad  pyramid,  with  open,  round-topped 
head  in  old  age:  bark  thin,  scaly:  young  branches 
slender,  dark  orange-brown:  winter-buds  oblong-ovate, 
dark  brown:  Ivs.  slender,  acuminate,  pale  yellowish  or 
bluish  green,  3-7,  usually  4-5  in.  long:  cones  .short- 
stalked,  usually  in  clusters,  elongated-conical,  3^-6  in. 
long,  upper  scales  with  pyramidal  apex;  umbo  promi- 
nent, sharply  pointed  and  recurved,  lower  scales  with 
depressed  apex  and  small  prickly  umbo:  seed  34  in. 
long.  Ore.  to  Calif.  S.S.  11:575,  576.  G.C.  II.  24:784, 
785.  F.S.  5,  p,  517c.  — Of  little  ornamental  value  and  not 
hardy  north.  Usually  a  bushy  tree  with  sparse  dull 
foliage. 

27.  radid,ta,  Gord.  (P.  insignis,  Dougl.  P.  Monterey- 
^ns *s,  Hort.).  Monterey  Pine.  Fig.  1823.  Tree,  to  80 
or  100  ft.,  with  stout,  spreading  branches  forming  an 
irregular  open,  round-topped  head:  bark  thick,  fur- 
rowed: branchlets  brown:  buds  ovate,  bright  chestnut- 
brown:  Ivs.  acute,  bright  green,  4-6  in.  long:  cones 
short-stalked,  conic-ovate,  upper  scales  with  elevated, 
rounded,  almost  hemispherical  and  obscurely  keeled 
apex;  umbo  small,  with  minute  straight  or  recurved 
prickle,  lower  scales  with  almost  flattened  apex:  seed 
black,  34  in.  long.  S.Calif.  S.S.  11:573,  574.  F.S.  6, 
p.  44.  G.C.  III.  9:336,  341.  Gn.  36,  p.  47;  49,  p.  312.- 
Handsome  species  with  bright  green  foliage  and  of  rapid 
growth  and  bushy  habit  when  young;  valuable  for  sea- 
side planting.     Not  hardy  north. 

28.  rfgida,  Mill.  Pitch  Pine.  Figs.  1813,  1824-1827. 
Tree,  to  80  ft.,  with  horizontally  spreading  branches 
forming  an  open,  irregular  pyramid  :  branchlets  light 
brown:  winter-buds  ovate  or  ovate-oblong,  chestnut- 
brown:  Ivs.  stiff  and  spreading,  acuminate,  dark  green, 


1825.   Pinus  rigida,  with  young  cones  (X  3^). 


2-5  in.  long:  cones  almost  sessile,  often  in  clusters, 
ovate,  light  brown,  2-4  in.  long;  apophysis  little  ele- 
vated; umbo  triangular,  ending  in  a  slender,  recurved 
prickle:  seed  dark  brown,  34  in.  long.  New  Brunswick 
to  Ga.,  west  to  Ontario  and  Ky.  S.S.  11:579.  G.F. 
4:402;  10:195.    Gn.  31,  p.  128,  132.    M.D.G.  1896:301.- 
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Hardy  Pine  of  rapid  growth  when  young  and  easily 
raised  from  seed;  grows  on  dry  and  sterile  soil.  As  an 
ornamental  plant  it  may  be  used  on  dry  and  rocky 
slopes,  where  it  becomes  often  very  picturesque  when 


1826.   Pinus  rigida,  recent  cone  (X  K). 

older.     It  sprouts  readily  from  stumps  if  cut  down  or 
destroyed  by  fire. 

8.  Lariclones. 
29.  echin^ta,  Mill.  ( P.  mlfi.9,  Michx.).  Spruce  Pine. 
Yellow  Pine.  Tree,  to  100  or  120  ft.,  with  slender  often 
pendulous  branches  in  regular  whorls:  winter-buds  ob- 
long-ovate, brown:  Ivs.  slender,  acute,  dark  bluish 
green,  sometimes  in  .3's,  3-5  in.  long  :  cones  short- 
stalked  or  almost  sessile,  conic-oblong,  dull  brown,  1}4- 
2  in.  long;  apophysis  flattened  ;  umbo  little  elevated, 
with  short  straight  or  curved  prickle:  seeds  one-fifth 
to  K  in.  long.  N.  Y.  to  Pla.,  west  to  111.  and  Tex.  S.S. 
11  :.587.  — Handsome  tree,  with  broad,  oval  head,  hardy 
as  far  north  as  Mass. 

.SO.  Virginielna,  Mill.  (P.  inops,  Aii.).  Scrub  Pine. 
Jersey  Pine.  Tree,  to  40,  or  sometimes  to  100  ft.,  with 
slender  horizontal  or  pendulous  branches  in  remote  and 
irregular  whorls,  forming  a  broad,  open  pyramid  or 
sometimes  flat-topped :  winter-buds  oblong,  dark  brown: 
Ivs.  stiff,  twisted,  spreading,  acutish,  13^-2>2  in.  long: 
cones  conic-oblong,  reddish  brown,  lK-2}4  in.  long; 
apophysis  little  elevated,  with  a  broad,  depressed-pyra- 
midal umbo  ending  in  a  short  recurved  prickle:  seed 
pale  brown,  %  in.  long.  N.Y.  to 
iL^^:^^,^  S.  C,  west  to  Ky.  and  Ind.    S.S. 

11:581.  — Hardy  as  far  north  as 
Mass.,  but  of  little  ornamental 
merit.  Valuable  in  the  Middle 
States  for  covering  dry  and  bar- 
ren soil. 

.'!1.  divaricata,  Dum.-Cours.(P. 
B(i iil-siaiiii ,  Laml).).  Tree,  to  70 
ft..  l>ut  usuallj'  lower  and  some- 
times shrubby,  with  slender, 
spreading  branches,  forming  a 
broad,  open  head  :  branchlets 
yellowish  to  purplish  brown: 
winter-buds  oblong-ovate,  light 
brown,  very  resinous:  Ivs.  stiff, 
twisted,  spreading,  acute  or  ob- 
tusish,  dark  or  briglit  green, 
about  1  in.  long:  cones  conic-ob- 
long, usually  curved,  pale  yellow- 
brown  and  lustrous,  unarmed,  l>2-2  in.  long,  remaining 
on  the  tree  for  12  or  15  years;  apophysis  flattened,  with 
a  transverse  line  and  a  small  dark  obtuse  umbo:  seed 
black,  %  in.  long.    Hudson  bay  to  N.  Y.,  west  to  Minn. 


1827. 

Old  cone  of  Pitch  Pine 

—  Pinus  rigida  (X  X). 


S.S.  11:588.— The  most  northern  of  all  American  Pines 
and  quite  hardy,  but  not  of  much  ornamental  value. 

32.  clailsa,  Sarg.  (P.  inops,  var.  ehiusa,  Engelm.). 
Sand  Pine.  Spruce  Pine.  Pigs.  1828,  1829.  Tree,  to 
20,  occasionally  to  70  ft.,  with  slender,  spreading 
branches:  branchlets  red-hrown:  winter-buds  oblong, 
obtuse,  not  or  little  resinous:  Ivs.  slender  and  flexible, 
acute,  dark  green,  2-3  in.  long:  cones  short-stalked, 
often  oblique  at  the  base,  conic-ovate,  dark  reddish 
brown,  2-'.i%  in.  long,  remaining  closed  for  3  or  4  years 
after  ripening  and  often  becoming  enveloped  by  the 
growing  wood  of  the  stem;  apophysis  depressed  pyra- 
midal, conspicuously  keeled;  umbo  with  a  short,  st<iut 
spine.  Fla.  and  Ala.  near  the  coast.  S.S.  11:582.  G.F. 
5:1(31.- Little  known  in  cultivation  and  not  hardy  north. 

33.  C0nt6rta,  Dougl.  (P.  Boldnderi,  Pari.).  Scrt'b 
Pine.  Tree,  to  20,  occasionally  to  30  ft.,  with  rather 
stout  branches  forming  a  round-topped  compact  or 
open  head,  or  a  tree,  to  80  and  occasionally  150  ft.,  with 
a  narrow  pyramidal  head:  branchlets  light  orange  or 
orange-brown:  buds  ovate,  dark  chestnut-brown,  resi- 
nous: Ivs.  stiff,  twisted,  acutish,  dark  green,  1-3%  in. 
long:  cones  ovate  or  conic-ovate,  oblique  at  the  base, 
1-2  in.  long,  light  yellowish  brown  and  lustrous,  scales 
of  the  upper  side  with  elevated,  pyramidal  apex,  the 
dark  umbo  ending  in  a  slender  incurved  spine.  Alaska 
to  Calif.,  west  to  Mont,  and  Colo.— Var.  Bolinderi, 
Koehne,  the  typical  form,  is  a  low  tree,  with  shorter, 
1-2-in.  long  Ivs.  and  with  very  oblique  cones,  often  re- 
maining closed  for  several  years  after  maturity.  S.S. 
11:567.  (i.e.  II.  19:45.  Var.  Murrayana,  Engelm.  (P. 
Mnrraifiina,  Murr.  P.  Boursieri,  Carr.),  is  the  form  in 
the  Rocky  Mts.,  and  a  taller  tree  of  pyramidal  habit, with 
longer,  l]/i-^%-m.  long  Ivs.,  less  oblique  cones,  opening 
usuallv  soon  after  maturity.  S.S.  11:568.  G.C.  1869:191 
and  R.H.  18(59,  p.  278  (as  P.  Tcimrac).  R.H.  1854,  p. 
226.  In  cultivation  it  is  usually  a  bushy,  low  tree  and 
seems  hardy  north. 

34.  piingens.  Michx.  Table  Mountain  Pine.  Pov- 
erty Pine.  Tree,  to  30,  occasionally  to  60  ft.,  with 
stout  spreading  branches  forming  a  broad,  open,  often 
flat-topped  head:  branchlets  light  orange:  winter-buds 
oblong,  obtuse,  dark  chestnut-brown :  Ivs.  stout,  twisted, 
sharply  pointed,  dark  green,  \h^-1]/i  in.  long  :  cones 
conic-ovate,  oblique  at  the  base,  light  brown,  2y^-3>2  in. 
long;  apophysis  pyramidal  and  conspicuously  keeled, 
the  conical  elongated  umbo  ending  in  a  stout  curved 
spine:  seed  light  brown,  }4,  in.  long.  N.  J.  to  N.  C.  and 
Tenn.  S.S.  11 :584.  — Hardy  as  far  north  as  Mass.,  but 
of  little  ornamental  value. 

35.  muric^ta,  Don.  Prickle-cone  Pine.  Tree,  to  .50, 
occasionally  to  90  ft.,  with   stout,  spreading  branches 


1828.  Cone  of  Pinus  clausa,  grown  over  by  the  branch  (X /in- 
forming a  regular  pyramid  in  young  trees,  in  old  age 
usually  round-topped  and  compact:  branches  orange- 
brown:  winter-biuis  ovate,  dark  brown,  resinous:  Ivs. 
stiff,  usually  twisted,  acute,  d.ark  green,  4-7  in.  long: 
cones  usually  clustered,  oblong-ovate,  obli(|uc  at  tlie 
base,  chestnut-brown,  2-33^  in.  long;  scales  of  (lie  upper 
side  with  elongated  conical  apex  terminated  by  a  dark 
triangular  spiny  umbo,  scales  of  the  lower  side  more 
flattened,  with  slender  straight  spines;  tlie  cones  usu- 
ally  remain   closed   for   several   years   after  maturity: 
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seeds  almost  black,  }4  in.  long.  Calif.  kS.S.  11:585.  580. 
O.F.  10:2;i5.  F.S.5,  p.517.  G.C.  II.  21 :48,  4'J,  53.-llaiHl- 
soine  Pine,  with  regular,  pyramidal  head  ;  not  hardy 
north. 

.'{(i.  Laricio,  Polr.  Corsican  Pine.  Tree,  to  100  or 
occasionally  150  ft.,  with  stout,  spreading  branches  in 
regular  whorls  forming  a  symmetrical  pyramid,  in  old 
age  sometimes  broad  and  liat-topped:  branchlets  usu- 
ally light  brown :  buds  ovate  or  oblong-ovate,  light 
brown,  resinous:  Ivs.  stiff,  acute,  dark  green,  ^K-GK 
in.  long:  cones  sessile,  ovate,  yellowish  brown,  glossy, 
usually  2-;5J'2  in.  long;  apophysis  depressed,  conspicu- 
ously keeled;  umbo  flattened,  obtuse  or  with  a  very  short 
prickle:  seeds  gray,  %  in.  long.  S.  Eu.  to  W.  Asia. — 
Very  variable  and  usually  the  following  4  vars.  are 
distinguished  :  Var.  Austriaca,  Endl.  (var.  mgrivantt, 
Pari.  P.  .4«.s'/r)rtcrt,  Hoss.  P.  ni<ira ,  Hort.) .  Austrian 
Pine.  Pigs.  1814,  1830.  Tall  tree,  with  broadly  ovate 
head  and  very  dark  green,  rigid  foliage:  branchlets 
grayish  brown.  S.E.  Eu.,  from  Austria  to  Dalmatia 
and  Roumania.  Gn.  19,  p.  477;  38,  p.  113.  Mn.  10,  p.  170. 
R.H.  1894,  p.  271.  Var.  Calabrica,  Delam.  Tall  tree,  with 
shorter  ascending  branches  forming  a  narrower,  less 
dense  head  :  Ivs.  of  lighter  green  :  branchlets  light 
brown.  Italy,  Sicily.  Gn.  27,  p.  321;  29,  p.  104;  3G,  p. 
523;  .52,  p.  219.  G.C.  II.  21:15;  III.  4:G93,  705.  Var. 
Pallasi^na,  Endl.  Tall  tree,  with  long  and  stout 
branches:  Ivs.  dark  green  and  glossy:  cones  light 
brown,  about  4  in.  long.  W.  Asia.  G.C.  II.  20:785; 
21 :481.  Var.  Cebenii6iisis,  Gren.  &  Godr.  (  P.  Sdlzniainn, 
Dun.  P.  JfoHspelien.sis,  Salzm.  P.  Pi/revdica ,  Hort., 
not  Lapeyr.  P.  Cehennensis,  Hort.  P.  horizontiiUs, 
Hort.).  Tree,  to  60  ft.:  branchlets  orange-colored: 
Ivs.  slender,  to  6/^  in.  long  :  cones  small,  about  2  in. 
long.  Var.  pygmaea,  Ranch.  Dwarf,  dense,  bushy  form. 
The  first-named  var.  is  the  hardiest  and  hardy  north, 
while  the  others  are  at  least  hardy  as  far  north  as  Mass. 
They  are  of  rapid  growth  and  conspicuous  by  their 
large,  dark  green  foliage.  Var.  Ceboniensis  is  espe- 
cially very  handsome  as  a  young  plant,  with  its  long, 
dense  leaves. 

37.  Pinaster,  Ait.  (P.  maritima,  Poir. ).  Cluster 
Pine.  Tree,  to  100  ft.,  with  spreading  or  sometimes 
pendulous  branches  forming  a  pyramidal  head :  branch- 
lets  bright  reddish  brown:  buds  oblong-oval,  brown,  not 
resinous:  Ivs.  stiff,  acute,  iisually  twisted,  glossy  green, 
5-9  in.  long:  cones  short-peduncled,  clustered,  conic- 
oblong,  light  brown  and  glossy,  4-7  in.  long;  apophysis 
pyramidal,  conspicuously  keeled  with  prominent  tri- 
angular, acute  umbo:  seed  grayish  brown,  >3  in.  long. 
S.  Eu.,  near  the  coast.  Gn.  14,  p.  20.  — Handsome  Pine 
of  regular,  pyramidal  habit  and  rapid  growth,  but  not 
hardy  north.  In  England  it  is  much  used  for  seaside 
planting  and  the  vars.  Hdmiltoni,  Pari., 
var.  Lemoniina,  Endl.,  and  var.  minor, 
Loisel.,  are  occasionally  cult,  in  English 
gardens. 


Several  horticultural  vars.  have  been  introduced  from 
Japan:  one  of  the  most  distinct  is  var.  Oculus-draconis, 
Mayr,  each  leaf  being  nuirked  with  2  yellow  bands  and 
therefore  the  tufts  of  the  Ivs.  at  the  end  of  the  branches, 


1829.    Cone  of  Pinus  clausa.    Natural  size. 

38.  Thiinbergi,  Pari.  {P.  Massonidna,  Sieb.  &  Zucc, 
not  Lamb.).  Japanese  Black  Pine.  Tree,  to  100  ft.  or 
occasionally  120  ft.,  with  spreading,  often  somewhat 
pendulous  branches,  forming  a  broad,  pyramidal  head: 
branchlets  orange  -  j'ellow,  the  winter  buds  oblong, 
grayish  or  silvery  white  :  Ivs.  stiff,  sharply  pointed, 
bright  green,  3—1%  in.  long:  cones  short-stalked,  conic- 
ovate,  grayish  brown,  2-3  in.  long;  apophysis  flattened, 
with  small,  depressed  uml)o,  ol)tuse  or  with  a  minute 
prickle:  seed  grayish  brown.  ^4  in.  long.  Japan.  G.C. 
II.  23:345.    S.Z.  2:113.  — Handsome  tree  and  hardv  north. 


1830.  Austrian  Pine— Pinus  Laricio,  var.  Austriaca  (X  3^). 

if  seen  from  above,  show  alternate  yellow  and  green 
rings,  hence  the  name  Ocidus-draconis  (dragon-eye). 
Var.  variegata  has  the  Ivs.  partly  yellow  or  occasionally 
wholly  yellowish  white.  There  are  also  similar  forms  in 
P.  (le)ixiflora,  which  may  be  distinguished  by  the  brown 
color  of  the  winter  buds. 

9.  Sijiresfres. 
39.  Pinea,  Linn.  Stone  Pine.  Tree,  to  80  ft.,  with 
long,  horizontally  spreading  branches  forming  in  older 
trees  a  bi-oad,  flat-topped  head:  branchlets  pale  brown: 
buds  with  revolute  scales,  oblong-ovate,  not  resinous: 
Ivs.  rigid,  acute,  bright  green,  5-8  in.  long:  cones  broadly 
ovate,  chestnut-brown,  4-5j^  in.  long  ;  apophysis  de- 
pressed-pyramidal, radiately  ridged;  umbo  flat,  obtuse: 
seed  reddish-brown,  %  in.  long,  edible.  S.  Eu.  G.C.  II 
20:45;  III.  4:604,  605.  Gn.  27",  p.  245-247;  50,  p.  460.- 
Tree  of  picturesque  habit,  with  a  trunk  usually  desti- 
tute of  branches  for  a  considerable  height 
and  with  a  wide-spreading  parasol-like  head. 
Not  hardy  north;  in  warmer  regions  often 
cultivated  for  its  edible  seeds. 

40.  resinosa,  Ait.  Red  Pine.  Norway 
Pine.  Tree,  to  70,  occasionally  to  150  ft., with 
stout  spreading  and  sometimes  pendulous 
branches  forming  a  broad  pyramidal  head 
when  young  and  an  open  round-topped  one 
in  old  age:  branchlets  orange-color:  buds 
ovate,  acuminate,  light  brown,  resinous:  Ivs. 
slender  and  flexible,  acute,  dark  green  and 
lustrous,  4-6  in.  long :  cones  subsessile, 
conic-ovate,  light  brown,  l/i-2/i  in.  long  ; 
apophysis  flattened,  conspicuously  keeled, 
obtuse,  with  small  dark  unarmed  umbo  ;  seeds  dark 
brown,  %  in.  long.  Newfoundland  to  Manitoba,  south 
to  Pa.  and  Minn.  S.S.  11:550,551.  A.G.  12:645.-One 
of  the  most  ornamental  Pines  for  northern  parks,  quite 
hardy  and  of  vigorous  growth.     Lumber  tree. 

41.  Halep6nsis,  Mill.  Aleppo  Pine.  Tree,  to  60  ft., 
with  short  branches  forming  an  open,  round-topped 
head:  branchlets  slender,  yellowish  or  light  greenish 
brown:  winter-buds  small,  cylindric,  not  resinous:  Ivs. 
sometimes  in  3's,  slender,  bluish  or  dark  green,  2K-4 
in.  long:  cones  conic-ovate  or  conic-oblong,  yellowisk 
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brown,  unarmed,  23^-3 >2  in.  long;  apophysis  flattened, 
with  a  transversal  line  and  a  little  or  not  elevated 
obtuse  umbo:  seed  34  in.  long.  Mediterranean  region. 
G.  0.11.22:553;  III.  3:029. -Not  hardy  north  and  of  little 
ornamental  value,  but  recommended  for  seaside  plant- 
ing. Trunk  usually  slender  and  destitute  of  branches 
for  a  considerable  height:  foliage  thin  and  sparse,  in 
tufts  at  the  end  of  branchlets.  Var.  Fithydsa,  Stev.,  is 
a  smaller  tree  with  slenderer  branches,  longer  Ivs.  and 
smaller  cones.    W.  Asia. 

42.  Massoniana,  Lamb.  (P.  Sinensis,  Lamb.).  Tree, 
to  80  ft.,  with  slender,  spreading  branches:  branchlets 
yellowish  brown:  Ivs.  very  slender  and  thin,  light 
green,  5-8  in.  long:  cones  oblong-ovate  or  ovate,  dull 
brown,  2-3  in.  long;  apophysis  flattened,  slightly  keeled, 
with  a  small,  flat,  unarmed  umbo:  seed  1-5  in.  long. 
China. — Not  hardy  north  and  rarely  cult.  Often  con- 
founded with  P.  Thunbergi  and  P.  densiflora. 

43.  densifldra,  Sieb.  &  Zucc.  Japanese  Red  Pine. 
Tree,  to  100  ft.,  with  spreading  branches  forming  an 
irregular,  rather  broad  head :  branchlets  orange-yellow, 
bloomy:  buds  oblong -ovate,  chestnut -brown:  Ivs. 
slender,  acute,  bright  bluish  green,  2>2-5  in.  long: 
cones  short- stalked,  conic -ovate  to  oblong,  grayish 
brown,  somewhat  oblique  at  the  base,  about  2  in.  long; 
apophysis  flattened  and  slightly  ridged,  those  near 
the  base  sometimes  elongated;  umbo  small,  with  a  short 
prickle  or  obtuse:  seed  grayish  yellow,  34  in.  long.  Jap. 
S  Z.  2:112.  —  Ornamental  hardy  tree,  rapidly  growing 
when  j'oung,  often  very  picturesque  when  older.  Many 
garden  forms  are  cult,  in  Japan,  several  of  them  with 
variegated  Ivs.  The  best  are  perhaps  var.  atirea,  Mayr, 
with  yellow  foliage;  var.  albo-termini,ta,  Mayr,  witli  the 
tips  of  the  Ivs.  yellowish  wliite,  and  var.  Oculus  draconis, 
Mayr,  like  var.  variegata,  Mayr,  similar  to  the  vars.  of 
the  same  name  under  P.  Thunbergi. 

44.  sylv6stris,  Linn.  Scotch  or  Scots  Pine.  Fig.  1831. 
Tree,  to  70  or  occasionally  120  ft.,  with  spreading,  often 
somewhat  pendulous  branches,  pyramidal  when  young, 
with  broad  and  round-topped  often  picturesque  head  in 
old  age:  branchlets  dull  grayish  yellow:  winter-buds 
oblong-ovate,  brown,  resinous:  Ivs.  rigid,  acute,  twisted, 
bluish  green,  13^-3  in.  long:  cones  short  -  stalked, 
conic-oblong,  grayish  or  reddish  brown,  13^-2 J^  in. 
long;  apophysis  little  thickened,  slightly  keeled,  only 
those  near  the  base  elongated;  umbo  small,  obtuse:  seed 
dark  gray,  1-6  in.  long.  Eu.  to  W.  and  N.  Asia.  Gn.  36, 
p.  167;  38,  p.  455;  49,  p.  296.  — One  of  the  most  impor- 
tant timber  trees  of  Europe.  It  is  quite  hardy,  but  has 
little  to  recommend  it  as  an  ornamental  tree.  Several 
geographical  and  garden  forms  have  been  distinguished. 
Var.  arg6ntea,  Stev.  Foliage  light  bluish  green,  with 
silvery  hue.  Var.  atirea,  Hort.,  with  the  young  Ivs. 
golden    yellow.      Var.    columnaris    compActa,    Bailly. 


45.  montitna.  Mill.  Swiss  Mountain  Pine.  Very  van- 
able  in  habit,  usually  low,  often  prostrate  shrub,  some- 
times pyramidal  tree  to  40  ft.,  similar  to  the  preceding: 
branchlets  usually  of  darker,  brownish  color:  Ivs.  bright 
green,  acutish,  stout,  crowded,  %-2  in.  long:  cones  ovate 
or  conic-ovate,  M-234  in.  long;  apophysis  often  pyra- 
midal; umbo  light  gray,  surrounded  by  a  blackish  ring. 


1831.  Scotch  Pine— Pinus  sylvestris  (X  %). 


Dwarf,  dense,  columnar  form.  R.H.  1889,  p.  393.  Var. 
fastigiata,  Carr.  (var.  pyramiddltK,  Ilort.).  Of  pvra- 
nii.l;il  lial.it.  N.  3:146.  Var.  p6ndula,  Ilort.  With  pen- 
dulous branches.  Var.  ptimila,  Hort.  Dwarf  globose 
bush. 


1832.   Mugho  Pine— Pinus  montana,  var.  Mughus. 

Mts.  of  M.  Eu.  Gn.  30,  p.  225.  Mn.  5,  p.  49. -Handsome 
hardy  low  shrub  with  ascending  branches  densely 
clothed  with  bright  green  foliage;  ornamental  as  single 
specimens  or  for  covering  rocky  slopes  and  as  under- 
growth in  open  woods.  A  very  variable  species  which 
has  been  divided  according  to  the  cones  into  the  follow- 
ing 3  vars.  or  subspecies.  Var.  uncinata,  Willk.  (in- 
cluding var.  rostrata  and  rotundatu ,  Ant.).  Cone  very 
oblique,  usually  deflexed;  apophysis  pyramidal,  with 
often  reflexed  umbo.  Often  arborescent.  Var.  Fumilio. 
Willk.  (P.  PumiUo,  Haenke.  P.  Carpdfica,  Hort.). 
Cone  regular,  subglobose  to  ovate,  before  maturity 
glaucous  and  usually  violet-purple,  ripe  yellowish  or 
dark  brown.  Var.  Mughus,  Willk.  (P.  Miightis,  Scop.). 
Fig.  18.32.  Cone  regular,  conical  or  conic-oval,  with 
usually  prickly  umbos,  not  bloomy,  yellowish  brown  be- 
fore ripening,  cinnamon-brown  when  ripe. 

P.  Abies,  Linn.=Pieea  exoelsa.— P.  albicaiilis,  Engelm.  Py- 
ramidal tree,  to  30,  rarely  (30  ft.,  sometimes  shrubby:  allied  to 
P.  ttexills:  bark  whitish  or  light  brown:  cones  smaller,  1/^-33^ 
in.,  subglobose  or  oval,  purplish  brown.  Brit.  Col.  to  Calif,  and 
Wyo.  S.S.  11:548.  G.C.  II.  24:9.  Probably  as  hardy  as  P.  flexi- 
lis. — P.  Aifj*fnsts,Poir.=P.Halepensis. — P.  Arizonica,  Engelm. 
Tree,  to  100  ft.,  with  pyramidal  or  open,  round-topped  head: 
allied  to  P.  Torreyana :  Ivs.  shorter,  5-7  in.  long :  cones 
smaller,  2-23^  in.,  with  recurved  spines.  Ariz.  S.S.  11:559.— P. 
Armdndi,  Franeh.  Chinese  species,  allied  to  P.  parviflora. 
i'oung  plants  without  name,  raised  from  Chinese  seed  in  th& 
Arnold  Arboretum,  seem  to  belong  here:  similar  in  foliage  to 
P.  Koraiensis,  but  branchlets  glabrous:  Ivs.  3-43^  in.  long,  with 
peripheral  resin-ducts.  Has  proved  hardy  and  promises  to  be- 
come an  ornamental  Pine.— P.  Brutia,  Ten.=P.  Pyrenaica. — 
P.  cemhroldes,  Zuce.  (P.  osteosperma,  Engelm.).  Bushy  tree, 
with  round-topped  head,  to  30,  rarely  to  60  ft.:  allied  to  P.  edu- 
lis:  Ivs.  slenderer,  bright  green,  l3^-2in.  long:  cones  somewhat 
larger.  Ariz,  to  Calif,  and  Mex.  S.S.  11:.550.  G.P.  4:353.  P.S. 
4,  p.  325  b.— P.  ChUiualiu(ina,  Engelm.  Allied  to  P.  ponderosa, 
but  very  distinct  by  its  deciduous  sheaths:  tree,  to  40,  rarely 
60  ft.:  Ivs.  slender,  pale  green,  23^-4  in.  long:  cones  broadly 
ovate,  13^-2  in.,  with  small,  recurved  prickles.  Calif,  to  N.  Mex. 
and  M ex.  S.S.  11:566.  G.F.  8:24.  Tender  and  of  little  orna- 
mental value.- P.  Gerardidna,  D.  Don.  Tree,  to  60  ft.,  with 
broad,  round-topped  head:  allied  to  P.  Bungeana:  Ivs.  bluish 
L;rceii,  '2%-i  in.  long:  cones  6-9  in.  long,  with  the  tips  of  scales 
retlcxed:  seeds  short-winged,  to  1  in.  long,  edible.  Himal.  Not 
hardy  north.— P.  glabra,  Walt.  Cedar  Pine.  Spruce  Pink. 
Pyramidal  tree,  to  80,  rarely  120  ft.:  allied  to  P.  eehinata:  Ivs. 
dark  green,  l3^2~3  in.  long:  cones  broadly  to  oblong-ovate,  134~ 
2  in.  long.  S. C.  to  Fla.  and  La.  S.S.  11 :583.  Hardy  only  south. 
— P.  Gordonidna,  Hartw.  =  P.  MontezumiB.  —  P.  Oreiwillece, 
Crord.=Montezum8e. — P.  Heldreichi,  Christ.  Small  tree,  allied 
to  P.  Larieio:  Ivs.  3-4  in.  long:  cone  3  in.  long,  witli  impressed 
dull  umlio  furnished  with  a  small  curved  prickle.  Greece.  G.C. 
II.  21:740.— P.  insrtlari.^,  Eudl.  Tall  tree:  Ivs.  3,  llaecid  and 
very  slender,  7-9  in.  long:  cones  conic-ovate,  2M-3  in.  long; 
scales  with  lowpyramid.al,  sluiriily  keeled  aiiex  and  iibtuse  or  on 
the  upper  scales  mucrouulate  uiul)0.  l'hili|ii)ine  Islands.  Not 
yet  introduced. — P.  lati folia,  Sarg.  (P.  Jlayriuna,  Sudw.).  Tree, 
to  60  ft.,  allied  to  P.  ponderosa:  Ivs.  12-15  in.  long  and  1-16  in. 
wide:  cones  oblique  at  the  base,  3-4  in.  long.  Ariz.  S.S.  11:565. 
G.P.  2:496;  8:25.  Not  hardy  north.— P.  Intisqvdma,  Engelm. 
Allied  to  P.  Parryana  :  Ivs.  5,  slender,  13^-2  in.  long:  cones, 
pcduneled,  cylindric-ovate,  3-4  in.  long;  Jipophysis  depressed 
.an<l  obtuse.  Mex.  Q.C  II.  18:71^.— P.  leucod('rmi.'<.  Ant.  Tree, 
to  80  ft.,  with  pyramidal  head:  allied  to  P.  Larieio:  b;irk  light 
gray:    Ivs.  dark  green,  2-4  in.  long:  cones  oblong-ovate,  light 
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grayish  brown,  dull,  about  3  in.  long.  S.  E.  Eu.  Probably  hardy 
north.— P.  Mayriana,  Sudw.=P.  latifolia.  —  P.  macrophylla, 
Lindl.,  not  Oarr.^P.  Montezumas.— P.  Monteziimce,  Lamb.  (P. 
Gordoniaua,  Hartw.  P.  Grenvilleae,  Gord.  P.  macrophylla, 
Lindl.,  not  Oarr.).  Tree,  to  80  ft.  and  more:  allied  to  P.  Tor- 
reyana:  Ivs.  elaucous  or  green,  7-16  in.  long:  cones  4-14  in.  long, 
light  brown;  apophysis  depressed  pyramidal,  with  a  short,  re- 
curved spine.  Mex.  (i.C.  III.  H-AH'i-idT,  il^,;  15:271,273.  Gn. 
56,  p.  481;  58,  p.  397.  Very  variable  species,  as  thc>  imnierous 
(about  70)  synonyms  show.  Not  hardy  nortli. — I',  usti-oxpenna, 
Engelm.  =  P.  cembroides. — P.  patula,  Scliicde.  Allied  to  P. 
Taeda:  tree,  to  80  ft.:  Ivs.  sometimes  4  or  5,  drooping,  light 
green,  7-9  in.  long:  cones  oblong-ovate,  oblique,  with  depressed 
knobs,  4  in.  long.  Mex.  G.O.  II.  23:108,  109,  117;  III.  9:435. 
(Graceful  tree,  but  not  hardy  no  th.  — P.  pentaphijlla,  Mayr. 
Allied  to  P.  par\'iflora,but  seeds  long- winged,  two-fifths  in.  long; 
Ivs.  stouter  and  longer,  with  conspicuous  white  lines  inside: 
cones  2/^-4  in.  long.  Japan.  Probably  as  hardy  as  P.  parvi- 
flora. — P.  Plcea.  Linn.=Abies  Picea.— P.  pilmila,  Regel.  (P. 
Cembra,  var.  pumila.  Pall.).  Shrubby,  often  procumbent,  allied 
to  P.  Cembra,  but  resin-ducts  of  Ivs.  peripheral:  Ivs.  l?4-3  in. 
long:  cone  1/^  in.  long:  seed  two-fifths  in.  long.  N.  E.  Siberia 
to  Japan.  Hardy.— P.  Pyrenaiea,  Lapeyr.  (P.  Brutia,  Ten.). 
Tree,  to  50  ft.:  allied  to  P.  Halepensis:  Ivs.  twice  as  long,  5-7 
in.,  bright  green:  cone  oblong,  2-4  in.  long,  with  rugose  de- 
pressed knobs.  S.  Eu.,W.  Asia.  G.C.  III.  4,  p.  268.  Not  hardy 
north ;  often  confounded  with  P.  Laricio,  var.  Salzmanni, 
from  which  it  is  easily  distinguished  by  its  greenish  to  reddish 
brown  branchlets. — P.  reflexa,  Engelm.=P.  strobiformis. — P. 
serotina,  Michx.  Pond  Pine.  Marsh  Pine.  Tree,  to  50,  occa- 
sionally to  80  ft.;  allied  to  P.  Tieda:  Ivs.  dark  yellowish  green: 
cones  '2%-3  in.  long,  with  slender,  incurved  deciduous  prickles, 
remaining  closed  for  1  or  2  years  after  maturity.  N.  C.  to  Fla. 
S.S.  11:580.  Not  hardy  north.  — P.  st.ohUonnis.  Engelm.  (P. 
reflexa,  Engelm.).  Tree,  to  100  ft. ;  allied  to  P.  flexilis;  Ivs.  re- 
motely and  minutely  serrulate  or  almost  entire,  slender,  2/^-4 
in.  long:  cones  5-9  in.  long,  with  reflexed  knobs.  Ariz.  S.S. 
11:544,545.  ALFRED  ReHDER. 

PlPER  (the  ancient  Latin  name).  Piperctcece.  Pepper. 
A  vast  genus  (probably  600-700  species)  of  both  the  Old 
and  New  Worlds,  mostly  in  the  tropics,  a  few  of  which 
are  in  cultivation  in  this  country  as  greenhouse  foliage 
plants.  In  choice  collections  one  is  likely  to  find  several 
other  species,  but  as  they  seldom  fruit  it  is  very  difficult 
to  determine  their  species.  In  the  following  list  appear 
all  the  names  that  occur  in  the  American  trade.  Piper 
is  an  exceedingly  difficult  genus  to  the  systematist  be- 
cause of  the  great  numbers  of  specie.s,  the  variation  of 
foliage  iti  the  same  plant  at  different  epochs,  the  diffi- 
culty of  matching  the  sexes  of  the  same  species,  the 
imperfect  specimens  in  herbaria,  and  the  scarcity  of 
good  studies  of  the  plants  in  the  wild.  In  nearly  all 
cases.  Pipers  are  dicBcious.  The  flowers  are  very  minute, 
and  are  borne  beneath  decurrent  bracts  in  slender, 
erect  or  drooping,  axillary  spikes;  perianth  none;  sta- 
mens usually  1-4:  ovary  1-loculed,  with  a  solitary  erect 
ovule.  The  fruit  is  a  small  globular  drupe  or  berry.  The 
leaves  are  alternate,  stipulate,  usually  entire.  Pipers  are 
mostly  climbing  shrubs,  but  some  are  trees  and  some 
herbs.  The  Pepper  of  commerce  is  the  product  of  P. 
nigrutn.  For  Red  Pepper  and  Chile  Pepper,  see  Capsi- 
cum and  Pepper. 

Pipers  are  easy  of  cultivation.  Most  of  those  known 
in  our  houses  require  a  warm-house  temperature  and  a 
humid  atmosphere.  Easily  multiplied  by  cuttings  of 
the  firm  wood.  They  are  grown  for  the  decorative  value 
of  their  drooping  or  bushy  sprays. 

A.  Plant  erect  and  btisTiy. 

excelsum,  Forst.  Glabrous  shrub,  reaching  20  ft.  in 
some  of  its  native  places:  Ivs.  cordate-orbicular  to 
ovate,  stalked,  short-acuminate,  7-9-nerved  from  the 
base,  the  blade  2-4  in.  across:  spikes  solitary  or  in  2"s, 
short-peduncled,  the  staminate  ones  2-3  in.  long  and  the 
bracts  peltate,  the  stamens  2  or  3;  pistillate  spikes 
shorter,  the  fls.  with  3  stigmas.  New  Zealand  and  other 
South  Pacific  islands.  — Offered  in  Calif.    Lvs.  aromatic. 

AA.  Plant  climbing,  or  <1  mophig  when  not  given  sup- 
port. 

B.  Lvs.  ovate-lanceolate,  deciduous. 

Futokadsilra,  Sieb.  Japanese  Pepper.  Clinging 
closely  to  walls  by  its  aerial  roots:  lvs.  ovate-lanceolate 
and  acuminate,  cordate  at  base,  glabrous:  fls.  greenish: 
berries  red.  Japan.  — Handsome  plant,  standing  con- 
siderable frost. 


BB.  Lvs.  broadly  ovate  or  roundish,  evergreen. 

nl^mm,  Linn.  Black  Pepper.  Plant  woody  below; 
stem  strong,  terete,  emitting  roots,  tall-climbing,  gla- 
brous: lvs.  thickish,  .stalked,  broadly  ovate-oblong  or 
nearly  orbicular,  the  base  usually  rounded  and  oblique, 
5-9-nerved  above  the  base,  the  nerves  alternate:  fis. 
.sometimes  polygamous  but  usually  diajcious:  fr.  glo- 
bose, red.  Old  World  tropics,  but  now  widely  dispersed 
in  warm  countries.  B.M.  3139.  — Occasionally  grown  in 
hothouses,  particularly  amongst  collections  of  economic 
plants.  In  the  wild  it  is  a  strong  climber,  rooting  at  the 
nodes,  sometimes  reaching  20  ft.  in  height.  The  dried 
berries,  which  are  collected  before  ripe,  are  black  and 
wrinkled,  and  constitute  the  Black  Pepper  of  commerce. 
When  the  outer  skin  is  removed  from  the  fruit,  the 
product  is  White  Pepper.  The  commercial  Pepper 
comes  mostly  from  the  eastern  tropics. 

ornd,tum,  N.  E.  Br.  Climbing,  10-15  ft.  tall,  glabrous, 
rooting  at  nodes:  lvs.  glabrous  "and  directed  to  one 
side;"  petioles  slender  and  nearly  terete,  the  blade  pel- 
tate, ovate-orbicular,  with  a  short,  rather  blunt  point, 
the  nerves  7  but  not  prominent  above  and  uniting  in 
loops  on  the  margin,  the  upper  surface  of  the  young  lvs. 
shining  green  and  covered  with  pinkish  spots,  the  old 
lvs.  duller  and  whiter-spotted.    Celebes. 

metdllicum,  Lindl.  Lvs.  thick,  rounded,  handsome 
metallic  green.    Borneo. 

P.  Beite,  Linn.  Betel  (which  see).  Climbing,  nearly  or  quite 
glabrous:  lvs.  large  and  thick,  ovate-oblong-acuminate,  usually 
oblique  at  base,  strongly  .5-7-nerved:  spikes  often  4-6  in.  long: 
fr.  very  fleshy,  often  cohering  into  a  long-cylindrical  mass. 
Eastern  tropics.  B.M.  3132.  Lvs.  chewed  by  natives,  and  the 
plant  much  cnMivnted.  — P.  Cubeba,  Linn.  (Cubeba  oflicinalis, 
Raf.).  CuBEB.  Climbing  or  tree-like :  lvs.  glabrous,  oval, 
short-acuminate,  obliquely  cordate,  the  iipper  ones  smaller 
and  oval-oblong :  fr.  resembling  those  of  P.  nigrum,  but 
stalked.  E.  Indies.  The  fr.  is  employed  in  medicine. — P.  por- 
pfiyrophyUum,  N.  E.  Br.  (Cissus  porphyrophylla,  Lindley, 
and  of  horticulturists).  Handsome  climbing  foliage  plant 
with  broadly  cordate-oval  short-pointed  lvs.  that  are  purple 
beneath  and  bronzy  green  and  pink-spotted  along  the  veins 
above.  Probably  E.  Indies.  F.  S.  14:1491.  R.H.  1883,  p.  560. 
Lowe,  ,59.  -  P.  rubrnnoddsum.  Bull.  Shrub,  with  red-jointed 
roughish  stems  :  lvs.  cordate-ovate,  somewhat  blistered,  sil- 
very gra.v,  the  petiole  pubescent.  Colombia.— P.  rubrovenosvm, 
Hort.  Climbing:  lvs.  cordate-ovate  acuminate,  marked  with 
rose-colored  dots  and  streaks  along  the  veins.  Very  like  P.  or- 
natum.  and  perhaps  not  distinct.  Papua.   I.H.  34:33. 

L.  H.  B. 

PIPPEMDGE  s  an  English  name  of  the  Barberry; 
for  Pepperidge,  see  Ifyssa. 

PIPSISSEWA.    See  Chimapliitd. 

PIPTADfiNIA  (Greek,  falling  gland;  referring  to- 
the  anther).  Leguminoscie.  About  45  species  of  shrubs 
or  trees,  with  or  without  prickles:  lvs.  bipinnate:  pe- 
duncles axillary,  solitary  or  clustered:  fls.  small,  white, 
sessile,  in  cylindrical  spikes  or  globose  heads;  petals 
usually  connate  to  the  middle,  valvate  ;  stamens  10, 
free:  pod  straight  or  curved,  flat,  2-valved;  valves  en- 
tire, not  septate  within. 

Cebil,  Griseb.,  from  the  Argentine  Republic,  is  a  fast- 
growing  unarmed  tree,  attaining  60  ft.,  int.  by  Fran- 
ceschi,  Santa  Barbara,  Calif.,  for  its  economic  interest. 
It  is  valued  in  its  native  land  for  tan  bark.  Pinnae  12- 
16-paired  ;  Ifts.  24-40-paired  :  fls.  white,  in  globose 
heads  about  >2  in.  in  diam.  including  the  stamens:  pe- 
duncles %-l  in.  long:  corolla  funnel-shaped,  IK  lines 
long;  stamens  10,  distinct,  long-exserted :  pod  6-8  in. 
long,  8-10  lines  wide,  straight  but  sinuate  between  the 

^^®^s-  J.  B.  S.  Norton. 

PIQIJfiRIA  (A.  Piquerio,  Spanish  botanist  of  eigh- 
teenth century).  Composite.  Under  the  name  of  S'/er/a 
serrafa  or  S.  serratifolia,  florists  grow  Piqueria  tri- 
n6rvia.  Cav.  (Fig.  1833),  for  its  small  white  fragrant 
flowers  and  for  bedding.  It  resembles  a  small  Eupa- 
torium  in  foliage  and  flowers.  The  small  heads  are 
boi-ne  in  small  panicled  corymbs,  each  cluster  terminat- 
ing a  Slender  axillary  branch  or  peduncle.  The  leaves 
are  opposite,  lanceolate  to  oblong-lanceolate,  serrate- 
dentate,  very  short-stalked.  There  is  a  dwarf,  compact 
form  (var.  nd,na,  Hort.),  and   also   one  with    broadlv 
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white-edged  leaves  (var.  variegita,  Hort.,  Fig.  1834), 
which  are  much  used  for  bedding  out.  The  Piqueria 
endures  both  sun  and  shade,  and  thrives  with  even  in- 
different treatment.  For  flowers,  it  is  much  prized  in 
winter,  when  delicate  white  sprays  are  not  abundant. 
It  demands  the  general  treatment  given  zonal  gera- 
niums. Prop,  by  cuttings  with  great  ease,  and  begin- 
ning to  bloom  when  only  2  or  3  in.  high.  It  often  blooms 
in  the  cutting-bed.     It  also  grows  readily  from  seeds, 


1833. 

Piqueria  trinervia  (X  %). 

Known   to  florists   as 

Stevia  serrata. 


1834. 
Marginate  form  of  Piqueria 


which  are  handled  by  seedsmen.  Frequent  pinching 
will  keep  the  plants  within  bounds  and  contribute  to 
floriferousness.  Plants  allowed  to  grow  as  they  will 
soon  become  straggly  and  wiry.  For  winter  bloom  the 
plants  may  be  handled  in  pots  or  grown  in  beds.  A 
stock  of  compact  pot-plants  kept  in  a  cool  corner  is  very 
useful  for  filling  vacancies  in  the  house. 

Piqueria  trinervia  is  native  in  Mexico.  It  is  per- 
ennial. B.  M.  2650.  The  genus  contains  about  10  species 
of  herbs  or  bushes,  all  of  tropical  America.  The  heads 
contain  3-5  whitish  tubular  fls. :  torus  plane  or  convex, 
naked:  pappus  none  or  very  short:  akene  4-5-angled. 

L.  H.  B. 

Usually  the  best  way  to  manage  to  produce  good  flow- 
ering plants  of  Stevia  in  midwinter  is  to  save  a  few 
old  plants  after  the  flowers  are  cut  at  New  Years.  Cut 
off  the  old  stems  5  or  6  inches  above  the  pots  and  stand 
the  plants  in  any  cool  house.  The  plant  needs  the  cool- 
est house  at  all  times;  40°  at  night  during  the  winter 
will  grow  it  better  than  a  higher  temperature,  but,  for 
all  that,  it  does  not  endure  the  slightest  frost.  About 
March  1,  these  old  plants  will  have  sent  out  any  num- 
ber of  small  growths  from  the  base  of  the  stems. 
These  root  very  readily  in  a  cool  propagating  house. 
They  should  then  be  grown  along,  first  in  2-  and  after- 
ward in  3-inch  pots,  until  the  first  of  June,  when  they 
should  be  planted  out  in  the  open  ground.  It  need  not 
be  very  rich  ground,  for  they  are  very  rampant  growers. 
Give  every  plant  2  feet  of  space.  They  seldom  need 
any  artificial  watering  during  summer,  but  they  should 
have  frequent  pinching  to  produce  bushy  plants.  The 
more  shoots,  the  more  flowers  will  be  secured.  Before 
there  is  any  danger  of  frost  in  the  fall,  the  plants 
should  be  lifted  and  put  into  6-,  7-,  or  8-inch  pots.  They 
lift  well,  and  if  stood  in  the  shade  and  kept  syringed 
for  a  few  days  they  will  show  no  bad  results  of  the  lift- 
ing. A  position  at  the  north  side  of  a  shed  or  wall  is 
much  better  for  them  for  the  next  month  than  under 
glass,  but  always  have  them  in  a  position  where  they 
can  be  protected  in  case  of  a  frost.  By  the  end  of  Oc- 
tober, if  frost  is  escaped,  put  them  in  the  ligtitest  and 
coolest  house  available.  If  kept  cool  these  very  desir- 
able sprays  of  flowers  will  be  in  perfection  at  Christ- 
mas, and  that  is  the  time  they  are  most  valuable.     Al- 


though classed  as  a  common,  cheap  flower,  there  is  a 
grace  about  Stevias  that  makes  them  indispensable  for 
many  of  our  flower  arrangements,  and  we  consider  them 
a  very  needful  florist's  plant.  Wm.  Scott 

PIRONNEAVA.    See  ^chmea. 

PISClDIA  (Latin,  fisli  and  kill).  Leguminosce.  A 
genus  of  1  or  2  species,  including  the  Fish-poison  tree 
of  the  American  tropics,  or  Jamaica  Dogwood.  The 
leaves,  bark  and  twigs  of  this  tree  when  thrown  into 
the  water  intoxicate  or  stun  the  fish  so  that  they  can 
be  caught  readily.  (For  the  plant  used  in  China  for 
this  purpose,  see  Cocciilus.)  The  bark  has  also  been 
used  in  medicine  for  its  hypnotic  effect.  Botanically 
this  genus  is  close  to  Lonchocarpus,  differing  mainly 
in  the  pod,  which  is  long,  thickish  and  longitudinally 
4-winged.  Generic  characters  :  calyx-teeth  5,  short, 
broad:  wings  adhering  to  the  falcate  keel:  vexillar  sta- 
men free  at  the  very  base,  but  grown  together  at  the 
r^  middle  with  the  others  into  a  closed  tube:  ovary  ses- 
sile, many-ovuled. 

Erythrina,  Linn.  Fish-poison  Tree.  Jamaica  Dog- 
wood. Lfts.  7-11,  opposite,  oblong  or  elliptical,  pointed 
or  blunt:  fls.  purplish  white,  %  in.  across:  pod  2-4  in. 
long,  4  lines  broad;  seeds  6-8,  black.  Trop.  Amer.,  es- 
pecially common  in  Jamaica. 

PISTACHIO.    See  Pistacia. 

FISTACIA  (derived  indirectly  from  ancient  Persian 
pista).  Anacardidcew.  P.  vera  produces  the  Pistachio- 
nuts  of  commerce,  which  are  much  vised  in  confection- 
ery and  flavoring.  The  so-called  nut  is  really  the  seed 
or  kernel  of  a  dry  drupe.  The  seed  is  green,  and  has  a 
highly  jieculiar  flavor.  P.  Terebinthus  exudes  from  its 
stem  the  fragrant  Cyprian  or  Scio-turpentine  used  in 
medicine  as  early  as  the  time  of  Hippocrates.  Pistacia 
is  a  genus  of  about  10  species  of  trees,  found  from  the 
Mediterranean  region  to  Afghanistan,  with  1  species  in 
the  Canaries  and  1  in  Mexico.  Lvs.  alternate,  evergreen 
or  deciduous,  odd-pinnate:  fls.  small,  in  axillary  pani- 
cles or  racemes,  dioecious  and  without  petals;  males 
with  5-cut  calyx  and  5  stamens;  females  3-4-cut  and 
with  3-cut  style:  ovary  1-celled.  Engler,  DC.  Monogr. 
Phaner.  4:284-293  (1883). 

v6ra,  Linn.  Pistachio-nut.  Small  tree  attaining  20 
ft. :  lfts.  3  or  5:  fr.  large,  oblong,  acute.  Mediterranean 
region  and  Orient.  Cult,  in  S.  California,  Calif.  May 
be  grafted  on  P.  Terebinthiis. 

P.  Terebinthus,  Linn.  A  small  tiirpentine-producing  tree: 
lfts.  9-13,  mvicronate;  petiole  not  winged :  stamens  pink :  stig- 
mas red:  fr.  small,  roundish.  Southern  Eiirope,  Mediterra- 
nean region.  In  the  European  form  the  terminal  1ft.  is  about 
as  long  as  the  others,  but  in  the  oriental  form  it  is  minute  or 
lacking.  Mentioned  in  the  lists  of  Amer.  Pomological  Society 
as  a  ciiltivated  fruit,  as  is  also  P.  vera. 

PlSTIA  (probably  from  Greek,  pistos,  watery;  refer- 
ring to  its  aquatic  nature).  Ardcem.  Water  Lettuce 
or  Tropical  Duckweed  is  a  small,  tender,  perennial 
floating  herb  desirable  for  aquaria.  It  forms  a  loose 
rosette  of  lvs.  and  has  long,  slender,  feathery  roots. 
The  plant  sends  out  runners  on  which  may  sometimes 
be  seen  young  plants  in  all  stages  of  development.  A 
healthy  plant  measures  about  6  in.  across.  The  lvs.  are 
generally  more  or  less  wedge-shaped,  2-5  in.  long,  pea- 
green,  velvety  to  the  touch,  and  covered  beneath  with  a 
sort  of  mealy  down.  The  Pistia  rosette  has  been  com- 
pared to  a  half-grown  lettuce  plant  before  the  head  has 
formed.  Like  many  other  aquatics,  the  Water  Lettuce 
has  an  immense  range.  It  is  found  in  fresh  waters 
throughout  the  tropics,  and  in  America  is  said  to  be 
native  as  far  north  as  North  Carolina. 

Water  Lettuce  is  commonly  grown  outdoors  in  sum- 
mer in  collections  of  tender  aquatics,  and  also  in 
aquaria.  The  summer  temperature  of  the  water  should 
bo  70°-80°  F.  Although  it  grows  well  when  floating  free 
in  several  feet  of  water,  it  seems  to  do  better  when 
placed  in  shallow  water  where  the  roots  may  reach  the 
soil.  Larger-sized  plants  may  be  secured  by  using  a 
thin  layer  of  rich  soil  or  well-rotted  manure  in  the 
bottom  of  the  vessel.  Soft  water  is  said  to  be  essential. 
Running  water  is  not  necessary.     The  plants  should  be 
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shaded  during  the  middle  of  the  day  in  summer,  or  the 
foliage  is  likely  to  become  yellow  and  sickly-looking. 
In  winter  the  plants  are  liable  to  some  decay. 

Botanically,  the  genus  Pistia  is  unique.  The  latest 
monographer  of  the  aroids  (Engler,  in  DC.  Monogr. 
Phaner.  2,  1879)  makes  Pistia  the  sole  representative  of  a 
subfamily,  one  of  his  10  primary  natural  divisions  of  the 
Arum  family.  He  regards  the  Pistias  as  all  one  species, 
though  9  or  more  have  been  described.  He  recognizes 
4  well-marked  varieties,  based  upon  the  shape  of  the 
Ivs.,  which  he  calls  ciineata,  spathulata,  obcordata  and 
linqaiformis.  After  the  continental  fashion  Engler 
takes  no  one  of  these  as  a  tj'pe  to  which  the  others  are 
referred.  It  is  probable  that  the  form  with  obcordate 
Ivs.  is  the  one  chiefly  cult,  in  American  water  gardens. 
Generic  characters:  fls.  unisexual;  spadix  without  ap- 
pendage, adnate  to  the  back  of  the  spathe;  male  fls.  in 
whorls,  with  2  very  short  stamens  which  are  much 
grown  together  and  inserted  at  the  apex  of  the  spadix; 
female  fls.  solitary:  ovary  1-celled;  ovules  numerous, 
orthotropous,  in  4-6  series  ;  fr.  baccate,  irregularly 
breaking  open,  normally  with  many  seeds. 

Stratidtes,  Linn.  Water  Lettuce.  Tropical  Duck- 
weed. Tender  perennial  aquatic  herb  described  above. 
The  small  white  fls.,  though  inconspicuous  and  borne 
at  the  bottom  of  the  cup  of  Ivs.,  are  large  enough  to 
show  at  a  glance  their  relation  to  the  Arum  family. 
B.M.  4564.    F.S.  6:625.  W.  M. 

FISTJM  (Greek  and  Latin  name  of  pea).  Legumi- 
nbsce.  About  6  species  of  mostly  climbing  herbs  of  the 
Mediterranean  region  and  eastward,  one  of  which,  P. 
sativum,  is  the  common  Pea.  Calyx-tube  oblique  at  the 
base,  the  lobes  more  or  less  leafy;  standard  obovate  or 
orbicular  ;  wings  adhering  to  the  keel  ;  style  mostly 
rigid,  widened  above,  bearded  down  the  inner  margin: 
Ifts.  1-3  pairs,  the  leaf  ending  in  a  tendril  or  point,  the 
stipules  conspicuous.  Annual  or  perennial,  of  easy  cul- 
ture.   Hardv. 


1835.  Pisum  sativum  (X  3^). 

sativum,  Linn.  Garden  Pea.  Fig.  1835.  Annual, 
glabrous  and  glaucous,  tendril-climbing:  stipules  large 
and  leafy  (usually  as  large  as  Ifts.) :  Ifts.  oval  or  ovate, 
2-3  pairs,  the  leaf  ending  in  tendrils:  fls.  few,  on  an 
axillary  peduncle,  white  :  seeds  globular.  Eu.,  Asia. 
See  Pea, 

Var.  arv6nse,  Poir.  (P.  arvSnse,  Linn.).  Field  Pea. 
Fls.  usually  bluish  or  dull  white,  with  purple  wings: 
seeds  angular,  often  gray.    Grown  for  forage. 

formdsuni,  Stev.  (Orobns  formosus,  Stev.  Ldthyrxis 
frigidHS,  Schott  &  Ky.  Plsum  Ancheri,  Jnuh.  &  Sp.). 
Perennial,  1-2  ft.  tall,  not  climbing:  stipules  sagittate- 
ovate:  Ifts.  1  pair,  small,  ovate-rhomboid,  entire,  mu- 
cronate:    peduncles    1-fld.,   the    fls.   purplish:    legume 
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smooth,  as  also  the  ovate  seeds.  Asia  Minor,  Persia.— 
The  Orobns  formosus  that  has  appeared  in  the  trade 
seems  not  to  be  this  plant,  for  the  cult,  plant  is  de- 
scribed as  having  "dense  spikes  of  purple  flowers."  It 
is  not  known  to  the  writer  whether  the  true  P.  fornwsum 
is  in  the  trade.  L   H    B 

PITANGA.    Eugenia  Michell. 

PITCAIRNIA  (W.  Pitcairn,  a  London  physician). 
BromeUAcew.  Mez,  the  most  recent  monographer  of 
the  bromeliads  (DC.  Monogr.  Phaner.  9),  admits  134 
species  of  Pitcairnia.  They  are  American,  mostly  tropi- 
cal. In  choice  collections,  various  species  of  Pitcairnias 
may  be  expected,  but  verj'  few  of  them  are  in  the  Ameri- 
can trade.  They  are  billbergia-like,  very  short-stemme<l 
perennial  herbs  or  subshrubs  with  dense  rosettes  of  nar- 
row, often  prickly-margined  leaves,  and  a  central  spike 
or  raceme  of  long-tubular  red,  yellow  or  nearly  white 
flowers.  The  fls.  are  perfect;  sepals  3,  free;  petals  3, 
unguiculate,  erect  or  spreading  at  the  apex,  usually  with 
2  small  scales  at  the  base;  stamens  6,  free,  with  linear 
anthers:  fr.  a  3-valved  capsule,  with  numerous  seeds. 
See  also  Baker  in  Journ.  Bot.  1881.  For  pictures  of  two 
Mexican  species,  P.  Jaliscana  and  P.  Palmeri,  see  G.F. 
1:197  and  211.  P.  farinosa  is  an  undetermined  trade 
name.     For  other  species,  see  Puya. 

For  culture  of  Pitcairnias,  follow  advice  given  under 
Billbergia. 

corallina,  Lind.  &  Andr6.  Stemless:  outer  Ivs.  hard 
and  dry,  without  marginal  spines,  the  inner  ones  with 
brown-spined  petioles  and  broad  plicate  recurved  blades 
which  are  somewhat  scurfy  on  the  back :  peduncle  about 
1  ft.  long,  bright  red,  the  raceme  of  about  equal  length 
and  drooping:  fls.  coral-red,  about  3  in.  long,  the  calyx 
part  comprising  about  one-third  of  this  length;  stamens 
as  long  as  the  petals,  with  white  filaments;  stigmas 
twisted.  Colombia.  R.H.  1875:250.  B.M.  6600.-Per- 
haps  the  best  species. 

Moritzii,na,Koch  (P.KIotzschid,na,BBkQv) .  Stemless: 
Ivs.  linear,  in  a  rosette,  12-18  in.  long,  usually  spineless 
and  the  petiole  short  or  none :  raceme  1  ft.  or  less  long, 
on  a  leafy  peduncle  of  about  the  same  length :  fls.  red 
or  yellowish,  usually  not  3  in.  long.    Guatemala. 

caertilea,  Benth.  &  Hook.  {Puya  cwrulea,  Lindl.). 
Foliage  pineapple-Jike,  with  linear  very  acute  Ivs.  2  ft. 
long,  which  are  spinose-dentate  and  nearly  glabrous: 
peduncle  3-4  ft.  tall,  the  bracts  membranaceous,  the  in- 
florescence somewhat  branched  but  not  loose:  fls. narrow- 
tubular,  the  petals  blue  and  oblong-obtuse,  the  sepals 
much  shorter  and  green  and  obtuse;  alternate  stamens 
shorter.    Chile.    B.R.  26:11. 

alp6stris  {P.  cwrulea.  Baker.  Piiya  Wlujtei,  Hook.  f. 
Puya  (tlpestris,  Poepp. ) .  Flower-cluster  much  branched 
or  panicled,  with  bracts  more  serrate  than  in  P.  cwrulea: 
fls.  very  large  and  showy,  with  a  flaring  mouth,  dull 
metallic  blue.  Chile.  B.M.  5732.  — A  plant  in  bloom  has 
the  habit  of  a  yucca.  This  and  P.  cwrulea  will  probably 
stand  considerable  frost. 

heterophylla,  Beer  (P.  Morrenii,  Lam.  Puya  Jiefero- 
phylla,  Lindl.).  Stemless:  Ivs.  of  two  kinds,  the  outer 
ones  narrow  and  spiny,  brown,  and  being  the  termina- 
tion of  bulb-like  scales,  the  later  ones  being  longer 
(16-24  in.)  and  green  and  entire:  fls.  flesh  color  or  light 
red,  in  a  close  oblong  spike  that  is  shorter  than  the 
green  Ivs.,  the  latter  arising,  however,  from  separate 
shoots.  Mex.  to  Venezuela  and  Ecuador.  B.R.  26:71. 
-Odd.  L_  H.  B. 

PITCHER  PLANTS  are  carnivorous  plants  bearing 
pitchers  which  in  some  cases  contain  a  liquid  secreted 
by  the  plant  by  the  aid  of  which  the  plant  digests  the 
bodies  of  insects.  The  native  Pitcher  Plants  of  our 
northern  and  southern  states  are  Sarracenias.  The  Cali- 
fornia Pitcher  Plant  is  described  under  Darlingtonia.  The 
favorite  Pitcher  Plants  of  greenhouses  are  Nepenthes. 
All  these  plants  have  a  morphological  resemblance  in. 
their  pitcher -bearing  foliage,  but  their  flowers  and 
seeds  are  so  apparently  unlike  that  they  suggest  deriva- 
tion from  widely  different  parts  of  the  vegetable  kingdom. 
The  genus  Nepenthes  might  possibly  be  derived  from  the 
Aristolochia  family,  being  a  degenerate  along  one  line, 
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while  the  parasitic  Cytinaceae  might  be  regarded  as 
having  degenerated  along  another  line  from  the  same 
source.  The  Australian  genus  Cephalotus,  which  has  a 
pitcher  strikingly  like  the  pitchers  of  Nepenthes,  may 
be  a  wayward  relative  of  the  Saxifrage  family.  Sar- 
racenia,  Darlingtonia  and  the  Venezuelan  genus  Heli- 
amphora  seem  to  be  more  closely  allied  to  one  another 
than  to  the  others  and  make  up  the  Sarraceniacese. 
These  are  similar  in  stamens,  style  and  seed  to  the 
poppy  family. 

PITHECOCTfiNIUM  (Greek,  monkey's  comb;  from 
the  fruit,  which  is  covered  with  spurs  or  warts).  Big- 
noniclcecR.  About  23  species  of  tropical  American  bigno- 
nia-like  climbers,  with  racemes  of  rather  large,  trumpet- 
shaped  white  fls.  They  are  mostly  natives  of  Brazil  or 
Mexico.  They  belong  to  a  groiip  of  genera  character- 
ized by  having  a  short  and  thick  capsule  (ovoid  or  ob- 
long), and  the  seeds  arranged  more  or  less  distinctly  in 
2  or  more  rows,  while  Bignonia  belongs  to  a  group  of 
genera  characterized  by  a  long,  linear  capsule  and  seeds 
arranged  in  a  single  row.  Generic  characters:  calyx 
truncate  or  minutely  5-toothed;  corolla-tube  gradually 
swollen  above  the  cylindrical  base,  often  incurved, 
limb  somewhat  2-lipped,  lobes  5,  rounded,  spreading; 
stamens  4,  didynamous,  fixed  to  the  cylindrical  part  of 
the  tube  :  capsule  densely  covered  with  prickles  or 
warts.  The  Ivs.  have  3  Ifts.,  or  the  terminal  one  is 
sometimes  lacking  or  transformed  into  a  tendril  as  in 
the  2  species  below.   The  following  are  cult,  in  S.  Calif. 

A.    Fls.  completely  white. 

clematldeum,  Griseb.  (Anemopoegma  clematideum, 
Griseb.  Bignonia  alba,  Hort.  not  Aubl.,  according  to 
Franceschi).  Lvs.  sometimes  with  3  Ifts.,  sometimes 
with  2  Ifts.  and  a  tendril;  Ifts.  ovate,  suddenly  con- 
tracted into  a  long,  blunt  acumen,  very  shortly  wedge- 
shaped  at  the  base:  cymes  terminal,  few-fld.,  racemi- 
form  or  corymbiforra.  Argentine.  — Grisebach  says  his 
Anemopcegma  clematideum  must  be  transferred  to 
Pithecoctenium  because  of  the  sessile,  muricate  cap- 
sule, the  septum  slightly  reduplicate  at  the  margin  and 
the  hilum  of  the  seeds  linear,  although  it  approaches 
the  smooth  seed  of  Anemopaegma.  (Anemop.iegma  dif- 
fers from  Pithecoctenium  in  having  a  smooth  capsule 
and  seeds  in  a  single  series.) 

AA.    Fls.  white,  yellow -throated. 

muricd-tum,  Moq.  Lfts.  cordate,  acute:  fls.  in  a  ter- 
minal, many-fld.  raceme  ;  corolla  1  in.  long:  fr.  3  in. 
long.    Mex. 

P.  bucdnatbrium,  Mairet.    See  Bignonia.  ■^^  jj_ 

PITHECOLOBIUM  (Greek,  monkey's  ear).  Legtimi- 
nbsie.  A  hundred  or  more  species  of  tropical  shrubs  or 
trees,  with  or  without  stipular  spines:  lvs.  bipinnate: 
fls.  usually  white,  pentamerous,  or  rarely  hexamerous; 
corolla  tubular  or  funnel-shaped;  stamens  few  or  very 
many.  For  distinction  from  near  allies,  see  Inga. 
These  plants  are  cult,  in  the  South,  especially  Calif., 
for  shade  and  forage. 

A.    Plants  spiny. 
B.    Lfts.  1  pair. 

dulce,  Benth.  (Inga  rfMZcis,  Willd.,  not  Mart.).  Small 
tree:  lvs.  bipinnate;  pinnae  2  pairs;  lfts.  usually  1  pair, 
much  narrower  on  one  side  of  the  midrib  and  with  a 
nearly  straight  margin,  the  other  side  broader,  obtuse, 
but  with  a  minute  point  at  the  tip  on  the  upper  surface, 
and  a  small  gland  between  the  forking  petioles;  petioles 
hairy,  shorter  than  the  lfts. :  stipular  spines  very  short 
and  straight:  racemes  terminal:  fls.  white:  pod  twisted, 
red,  glabrous.    Mexico,  Philippines.    Consult  Inga. 

BB.  Lfts.  5-10  pairs. 

Mexic&num,  Rose.  Tree,  15-20  ft.  high:  lvs.  with 
straiglit,  stipular  spines  (sometimes  wanting)  1  line 
long;  pinniB  2-,')  pairs;  lfts.  5-10  pairs:  inflorescence 
paniculate:  fls.  in  heads,  pedicelled.  Mexico,  where  it 
is  commonly  called  chino.—.J.  N.  Rose  says  that  it  has 
much  the  habit  of  the  Mesquit,  is  valuable  for  its  wood 
and  is  rapidly  becoming  exterminated. 


BBB.  Lfts.  10-20  pairs. 

brevifdlium,  Benth.  Shrub:  pinnae  3-5  pairs;  lfts. 
10-20  pairs,  oblong-linear,  2-3  lines  long.  Along  the 
Rio  Grande  in  Texas,  where  the  evergreen  foliage  is 
said  to  be  readily  eaten  in  winter  by  sheep  and  goats. 
—  Franceschi  says  the  whitish  fls.  are  much  sought  by 
bees. 

AA.    Plants  spineless. 

Sam&n,  Griseb.  Tall  tree:  pinnae  2-6  pairs;  lfts.  2-7 
pairs,  obliquely  obovate  or  obovate-oblong:  corolla  yel- 
lowish; stamens  light  crimson.  The  fls.  are  balls  of  red 
stamens  an  inch  or  two  in  diameter.  Trop.  Amer.  G.C. 
III.  11:557.  — Called  Rain-tree  because  it  bursts  into  leaf 
and  flower  at  the  beginning  of  the  rainy  season.  A  rapid- 
growing  tree  planted  throughout  the  tropics  for  its  dense 
shade  and  also  because  its  pods  filled  with  rich  sugar 
pulp  are  eagerly  eaten  by  cattle  and  horses.        y^   ]yj 

PITS  will  be  discussed  under  Winter  Protection. 

PITTOSPOEUM  (Greek,  pitch  seed;  in  allusion  to 
the  resinous  coating  of  the  seeds).  PittosporcLcece. 
About  100  species  of  hardy  or  half-hardy  evergreen 
shrubs  or  small  trees,  met  with  chiefly  in  the  southern 
hemisphere  and  largely  in  Australasia.  Lvs.  alternate, 
mostly  entire,  the  terminal  ones  in  subverticillate  ro- 
settes: fls.  mostly  solitary  or  umbellate  in  the  axils  of 
the  terminal  lvs.,  regular,  the  parts  in  5's;  sepals  dis- 
tinct or  connate  at  base;  petals  connivent  or  cohering 
at  base:  ovary  1-celled;  placenta9  3,  parietal;  style  1; 
stigma  1  :  fr.  a  globular  woody  pod,  2-many-seeded. 
Handsome,  often  fragrant  evergreen  shrubs  cult,  in  the 
greenhouse  at  the  East,  in  the  open  in  Calif,  and  the 
South.  Prop,  by  seeds,  or  cuttings  of  the  half -ripened 
'^^^^-  J.  BuRTT  Davy. 

Pittosporums  at  Los  Angeles:  P.  undulatum  is  used 
considerably  for  hedges,  for  which  purpose  it  is  very 
good.  A  specimen  in  Singleton  Court  about  25  years 
old  is  more  than  25  ft.  high.  It  seeds  very  profuselj' 
each  year,  and  the  blossoms  are  very  sweet  in  smell 
and,  owing  to  their  great  number,  make  a  fine  show. 
This  tree  is  nearly  as  far  through  the  top  as  it  is  high. 
P.  nigricans  or  P.  eugenioides  do  not  grow  as  com- 
pact. The  undersigned  knows  of  some  specimens  of 
P.  eugenioides  that  are  35  ft.  high  and  12  ft.  through 
the  top.  The  only  other  kinds  at  all  common  here  are 
P.  viridiflorum,  crassifolium,  Tohira  and  its  var. 
variegatnm  and  P.  temtifolinm.  The  latter  is  similar 
to  what  goes  here  under  the  names  of  P.  eugenioides 
or  nigricans,  except  that  the  lvs.  are  about  one-third 
the  size.  P.  revolutum  and  rhombifolium  are  lesa 
known  in  cultivation  here.  Eknest  Braunton. 


crassifolium,  1. 
eugenioides,  3. 
nigra,  2. 
nigricans.  2. 
phillyrseoides,  4. 


INDEX. 

Balphii,  1. 
revolutum,  6. 
rhombifolium,  7. 
tenuifolium,  2. 
tetraspermum,  9. 


Tobira,  10. 
undulatum,  8. 
variegatum,  10, 
viridiflorum,  5. 


A.  Fls.  chocolate  to  almost  black:  seeds  black. 

1.  crassifdlium,  Soland.  (P.  Bdlphii,  Kirk?).  Karo. 
Tall  shrub  or  small  tree  of  pyramidal  growth,  rarely  ex- 
ceeding 30  ft. :  lvs.  2-3  in.  long,  very  obtuse,  thick  and 
leathery,  glabrous  and  dark  green  above,  clothed  beneath 
with  dense  white  tomentum:  pedicels  %-l  in.  long:  fls. 
/i  in.  long;  sepals  linear,  densely  pubescent:  fr.  1  in. 
long;  seeds  ripen  in  about  five  mouths.  March,  April. 
New  Zealand.  G.C.  III.  2C:  205.  F.S.  21:2151.  B.M. 
5978. — Useful  for  ornamental  planting  on  account  of 
its  pale,  somewhat  glaucous  foliage:  hardy  and  espe- 
cially valuable  for  wind-breaks  along  the  coast,  with- 
standing the  severest  gales  and  uninjured  by  the  ocean 
spray. 

2.  tenuifdlium,  Gaertn.  (P.  MlgrWcrtJ!.'?,  Hort.  P.  n}gra, 
Hort.?).  Tawhiwhi.  Small  tree,  20— 10  ft.  high,  of  sym- 
metrical and  compact  growth:  Ivs.  \}i-~  in-  long,  acute, 
thin,  dull  green,  glabrous  and  shinitig:  pedicels  }i  in. 
long:  fls.  ]4  in.  long;  sepals  oblong,  acute,  glabrous: 
fr.  J4  in.  long;  seeds  black.  April.  New  Zealand.  — Used 
in  Calif,  for  clipped  hedges  and  mass  planting. 
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AA.  Fls.  yellow  or  greenish  yellow. 
B.  Plant  glabrous  throughout:  sepals  very  short. 

3.  eugenioide3,  A.  Cunn.  Tarata.  Small  tree,  20-40 
ft.  hi^li:  Ivs.  bright  yellowish  greeu,  shining,  handsome, 
3-4 ''2  in.  long,  acute;  margins  often  undulate:  fls.  J4  in- 
long  or  less,  partially  monoecious  or  dioecious;  sepals 
very  acute:  fr.  %  in-  long,  apiculate;  seeds  mature  in 
about  12  months.  April.  New  Zealand.  — In  Calif,  the 
most  extensively  cult,  species,  much  used  for  clipped 
hedges  and  ornamental  slirubbery;  hardy;  growth  rapid. 
A  variegated  variety  is  cult,  in  Europe. 

4.  phillyraeoldes,  DC.  Small,  graceful  tree  or  slender 
shrub  with  the  habit  of  a  weeping  willow:  Ivs.  2-4  in. 
long,  with  a  small  hooked  point:  fls.  %  in.  long,  soli- 
tary, yellow,  often  dioecious ;  sepals  very  obtuse  :  fr. 
%  in.  long,  oval,  much  compressed,  yellow;  seed  dark 
or  orange-red.    Deserts  of  interior  Australia. 

5.  viridifldrum,  Sims.  Cape  Pittosporum.  Shrub, 
6  ft.  high  :  Ivs.  obovate.  obtuse  and  refuse,  glabrous, 
shining  and  reticulate  beneath  :  fls.  in  somewhat  glo- 
bose panicles,  greenish  yellow,  jasmine-scented:  pedi- 
cels glabrous.  Cape  Colony.  B.M.  1684.  — Int.  by  Fran- 
ceschi,  as  also  was  No.  4. 

BB.  Plant  with  lower  side  of  Ivs.,  young  shoots  and 
pedicels  densely  clothed  with  rusty  tomentum  : 
sepals  34  in.  long. 

6.  revoliitum,  Dryand.  Tall  shrub  :  Ivs.  23^-3  in. 
long,  1-1  >2  in.  wide,  acutish:  fls.  /^  in.  long,  yellow; 
sepals  acuminate,  tips  recurved:  fr.  %-%  in.  long, 
rough  outside;  seeds  red  or  brown.  Feb. -April.  Aus- 
tralia.   B.R.  3:186. 

AAA.    Fls.  ivhite,  greenish  white  or  yellowish  white. 
B.    Lvs.  acute  or  acuminate . 

7.  rhombifdlium,  A.  Cunn.  Queensland  Pittospo- 
rum. Tree,  60-80  ft.,  or  when  grown  as  a  pot  shrub  4-5 
ft.  high :  lvs.  rhomboid-oval,  coarsely  and  irregularly 
toothed  from  the  middle  up;  veins  prominent  on  both 
sides:  fls.  in  a  corymb  resembling  that  of  a  Cornus; 
sepals  obtuse;  petals  and  capsule  /i  in.  long:  seeds  2-3, 
black.  Queensland.— Franceschi  says  that  the  hand- 
some yellow  berries  persist  all  winter  in  S.  Calif. 

8.  undulitum,  Vent.  Mock  Orange.  Fig.  1836.  With 
us  a  shrub  or  small  tree:  lvs.  oval-oblong  to  lanceolate, 
entire,  flat  or  undulate,  rich  deep  green,  margins  often 


fls.  yellowish;  sepals  minute,  pubescent,  lanceolate* 
acuminate;  petals  linear:  capsule  4-seeded.  Feb.,  Mar- 
India. —Int.  by  Franceschi,  1897,  who  says  it  has  very 
rich  foliage,  silky  white  in  the  new  growth. 


Pittosporum  undulatum 


undulate,  veins  inconspicuous:  inflorescence  not  corym- 
bose: fls.  intensely  fragrant  at  night  ;  sepals  acumi- 
nate; petals  5-6  lines  long:  capsule  3^  in.  long;  seeds 
numerous,  light  brown.  Spring.  Australia.  B.R.  1:16. 
9.  tetrasp6rmum,  Wight  &  Arn.  Madras  Pittospo- 
rum. Lvs.  elliptic-oblong,  acute,  margins  slightly 
waved    and    recurved  :    peduncles    1-2-fld.,   pubescent: 


1837. 

Pittosporum  Tobira,  var.  varie- 

gatum  (y.%). 


BB.    Lvs.  very  obtuse  or  retuse. 

10-  Tobira,  Dryand.  Tobira.  Japanese  Pittospo- 
rum. Winter-flowering  shrub:  lvs.  obovate,  glabrous, 
dark  green  above,  pale  beneath:  fls.  in  a  terminal  ses- 
sile umbel,  pure  white,  fragrant.  China  and  Japan. 
Withstands  some  frost.  Var.  variegatum,  Hort.  (Fig. 
1837),  has  lvs.  variegated  with  white.  — In  the  East  this 
variety  is  the  favorite  Pittosporum,  as  it  makes  a  good 
house  plant.    The  typical  form  is  also  cult,  in  Pla. 

J.  Burtt  Davy. 

PIXY  or  Flowering  Moss  is  Pyxidanthera  barbulata. 

FLAGEA  (possibly  derived  from  a  Chilean  name). 
Atnarylliddcece.  Five  speciq^  of  rare  and  beautiful 
Chilean  bulbs,  of  dififlcult  culture  bearing  showy  fls. 
something  like  an  Amaryllis  (Hippeastrum),  the  colors 
being  white  or  yellow,  streaked  with  red.  Botanically 
the  peculiar  feature  of  Placea  is  its  cup  or  corona, 
which  is  smaller  than  that  of  Narcissus  and  red,  instead 
of  yellow  or  white.  The  beauty  of  the  Placeas,  how- 
ever, is  of  the  Hippeastrum  type,  though  the  fls.  are 
not  so  symmetrical,  for  at  first  sight  it  looks  as  if  two 
of  the  perianth -segments  were  torn  away.  Placeas  are 
generally  classed  as  autumn-flowering  bulbs.  Though 
natives  of  the  Andes  at  considerable  elevations  they 
are  not  hardy.  The  bulbs  are  said  to  lie  deep  in  the 
ground  in  their  native  country,  and  pot  culture  is 
generally  considered  unsuitable  for  deep-lying  bulbs. 
There  is  probably  nothing  in  the  genus  finer  than 
P.  ornata  as  depicted  in  The  Garden,  with  its  umbel 
of  4  fls.  each  3  in.  across,  and  painted  with  red  on  a 
white  ground,  while  each  perianth  has  a  strong  green 
stripe  up  the  middle.  Yet  Lemaire  declares  that  his 
P.  grandiflora  has  much  larger  flowers,  the  other 
parts  of  the  plant  being  three  times  as  large  as  in 
P.  ornata.  P.  ornata  was  the  first  species  discovered, 
but  Miers,  who  found  it  in  1824,  lost  all  his  bulbs  by 
shipwreck,  together  with  the  greater  part  of  his  collec- 
tions. 

"Placea,"  says  Max  Leichtlin,  in  Gn.  54,  p.  510,  "is 
one  of  those  bulbs  which  will  not  be  pot-bound.  I  either 
plant  them  in  a  walled  frame  which  is  kept  free  of 
frost,  or  in  a  low  house  which  has  a  border  on  the  south 
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side,  and  is  kept  at  37°  or  40°  F.  at  night,  and  leave 
them  alone.  They  go  to  rest  about  August  and  push 
up  about  December,  flowering  in  May.  In  a  pot  thej' 
ought  to  have  their  exact  time  of  rest,  and  must  be 
buried  in  the  soil,  which  ought  to  be  very  rich,  but  in 
pots  they  are  not  certain  to  flower.  They  must  be 
planted  with  at  least  an  inch  of  soil  over  their  necks, 
and  they  prefer  a  loose  soil.  I  use  thoroiighly  decom- 
posed cow  manure  (three  and  four  years  old),  mixed 
during  decomposition  with  one-third  silver  sand." 

Generic  characters:  perianth  funnel-shaped,  with 
scarcely  any  tube;  corona  funnel-shaped,  inserted  at  the 
base  of  the  segments,  deeply  cut,  the  divisions  notched, 
stamens  inserted  inside  the  corona:  ovary  top-shaped, 
3-celled;  ovules  many,  superposed:  style  declinate: 
stigma  capitate,  obscurely  3-lobed. 

orn^ta,  Miers.  Bulb  1  in.  thick:  Ivs.  2,  linear,  appear- 
ing with  the  fls. :  scape  6-9  in.  high:  imibel  4-G-fld.: 
perianth-segments  1-1^  in.  long.  B.R.  27:50.  Gn. 
54:1202. 

P.  grandiflbra,  Lem.,  is  thrice  as  big  as  P.  ornata,  more  flor- 
iferous,  and  is  essentially  distinguished  by  its  perianth-seg- 
ments, which  are  more  acuminate  and  sharp- pointed.  I.H. 
15:  J74.   F.S.  20:2047  (erroneously  as  P.  ornata).  \y_  ]yi_ 

PLAGIANTHUS  (Greek,  oblique  flower).  Ifalvdcece. 
About  11  species  of  tender  shrubs  and  herbs  from  Aus- 
ti-alia.  New  Zealand  and  Van  Dieman's  Land,  with  large 
or  small  white  5-petaled  flowers.  They  are  hardy  in  the 
most  favored  parts  of  England.  The  finest  species  is 
P.  Lyalli,  which,  however,  is  not  easily  prop,  by  cut- 
tings. This  species  is  grown  as  a  pot  plant  or  for 
cutting.  The  house  treatment  given  Daphne  will  suit 
it  well.  None  of  the  species  is  offered  in  America. 
They  are  known  as  "Ribbon  Trees." 

Generic  characters:  Bractlets  none  or  distant  from 
the  calyx:  calyx  5-toothed  or  cut ;  column  of  stamens 
divided  at  the  apex  into  many  filaments:  cells  of  ovary 
2-5,  rarely  1  or  many:  ovules  solitary,  pendulous;  car- 
pels in  a  single  series  :  style-branches  longitudinally 
stigmatose  within.  Foliage  and  inflorescence  various. 
Distinguished  from  Abutilon  by  the  number  of  ovules. 

A.  Fls.  large,  1-1}4  in-  across. 
Lyalli,  Hook.  Small  branching  tree,  20-30  ft.  high: 
Ivs.  2-4  in.  long,  cordate-ovate,  doul)ly  crenate,  pale  or 
white  beneath  ;  petiole  1-1  >2  in.  long:  fls.  1-134  in. 
across,  numerous,  drooping,  in  axillary  clusters  of  ,3-5; 
styles  pink;  calyx  campanulate.  July.  B.M.  5935.  Gn. 
44:917.  G.C.  III.  4:209.  — Said  to  be  evergreen  below 
3,000  ft.  in  New  Zealand,  deciduous  above.  • 

AA.   Fls.  small,  ]4  In-  across  or  less. 

Ldmpenii,  Booth.  Botanically  only  a  variety  of  P. 
juilcliellas,  but  horticulturally  incomparably  superior. 
Shrub,  attaining  6-8  ft. :  Ivs.  oblong-lanceolate,  4-5  x 
3^-1  in.,  sharply  serrate:  fls.  in  short,  axillary  leafy 
panicles,  very  numerous  and  crowded  ;  styles  very 
small.    Van  Dieman's  Land.    G.C.  II.  22:201. 

pulcli611us,  Gray  (Ahhtilon  lynlcMllnm,  Sweet.  A. 
pulchrum,  Don).  Tall  shrub:  Ivs.  lanceolate,  cordate, 
acuminate,  2-3  in.  long,  coarsely  crenate:  fls.  few, 
clustered  along  rachis  of  axillary  racemes:  ovary 
5-celled.    Australia.    B.IA.  21a[i  (Sida  palchella). 

H.  A.  SiEBKECHT  and  W.  M. 

PLAGIOBOTHRYS  (Greek,  phiijios,  sideways,  and 
bothros,  pit  or  hollow;  wherefore  the  name  should  have 
been  written  Plii(/iobothrns).  Borradindceo'.  Nine  spe- 
cies of  low-growing,  commonly  diffuse  annuals  from 
western  America,  with  small  white  fls.  Here  belongs  P. 
nothohilvus.  Gray,  which  was  otice  advertised  by  Breck 
under  its  synonym  Kri/ rirhiii in  Hotliofiil i'iihi  ,  Gray. 
This  plant  has  no  horf iciiHui-aI  stamling  and  is  no 
longer  advertised.    See  Gray's  Syn.  Flora  of  N.  Amer. 

PLANERA  (after  .1., I.  Planer  ( 174,3-1789),  professor 
of  medicine  at  Krfnrt;  author  of  several  books  on  bot- 
any). Urti(-(iri'(v.  Watek  I'li.M.  IVIonotypic  genus,  allied 
to  Ulmus  and  Celtis:  Ivs.  pinnatcly  veined,  alternate: 
fls.  polygamous,  with  deeply  4-5-lobed  calyx;  staminate 
fls.  short-stalked,  in  clusters  at  the  base  of  the  young 


branchlets,  with  4-5  stamens;  pistillate  or  perfect  ones 
on  rather  slender  stalks,  1-3  in  the  axils  of  the  lower 
Ivs.:  fr.  a  small  muricate  nut.  The  only  species  is  P. 
aquatica,  Gmel.  (An6nyimiS  aqudticus,  Walt.  P.  iilnii- 
folia,  Michx.).  Small  tree,  sometimes  to  40  ft.:  Ivs. 
short-petioled,  somewhat  unequal  at  the  base,  ovate  to 
ovate-oblong,  unequally  serrate,  glabrous  at  length  and 
somewhat  leathery,  134-2K  in.  long;  fr.  oval,  ^  in. 
long,  with  irregularly  crested  fleshy  ribs.  April,  May. 
S.  111.  and  Ky.  to  Fla.  and  Tex.  S.S.  7:31G.  This  tree 
is  not  in  general  cultivation  and  has  little  to  recom- 
mend it  as  an  ornamental  plant.  It  would  not  prove 
hardy  north.  It  will  probably  thrive  best  in  moist  soil 
and  be  prop,  by  seeds  sown  soon  after  ripening  in  May 
and  by  layers.  The  plants  sometimes  cult,  under  the 
name  of  P.  aquatica  belong  either  to  Ulmus  campestris, 
var.  viminalis,  U.  Chinensis,  or  U.  alata,  to  which  the 
true  Planera  is  similar  in  foliage,  or  to  some  other  small- 
leaved  elm. 

P.  acuminata,  Lindl.=ZelkowaKeaki.— P.  carpinifblia,  Wats. 
^Zelkowa  carijinifoli.-i.  — 7'.  Japo,iica,  yar.  Verschaffelti,  Hort. 
=Zelk()wa  .lapoiiica,  var.  Vt-rsfliaffelti. — P.  Keaki,  C.  Kocli  = 
Zelkowa  Keaki.— P.  ri'pens,  Hort.=Ulm\is  pumilaor  Cbinen.sis. 
—P.  Richardi,  Michx. =Zelkowa  earpinifolia. 

Alfred  Rehdek. 

PLANE-TREE.     See  Platanus. 

PLANER- TREE.     Planera. 

PLANT  (Latin,  planta).  A  plant  is  a  living  organism 
consisting  cf  one  or  more  cells,  some  of  which,  inmost  of 
the  higherforms,  contain  agreen  suhstunee—ciilorophyll 
—  by  the  aid  of  which  they  are  able  in  the  light  to  con- 
struct carbohydrate  food-matters  (as  sugar,  starch,  etc.) 
from  carbon  dioxid  and  water.  The  cell  protoplasm 
assimilates  or  uses  these  carbohydrates  and  is  nour- 
ished by  them,  and  from  the  elements  they  furnish  it 
is  able  to  make  cellulose,  the  substance  which  walls 
it  in,  and  gives  strength  and  solidity  to  the  plant. 
Animals  do  not  (as  a  rule,  at  least)  have  chlorophyll, 
and  cannot  construct  carbohydrates  from  carbon  dioxid 
and  water.  Some  plants  have  the  habit  of  absorb- 
ing their  carbohydrates  ready-made  from  other  organ- 
isms, and  they  are  destitute  of  chlorophyll,  as  in  case 
of  the  fungi,  lichens,  bacteria,  and  some  flowering 
plants  (e.  g.,  dodder,  Indian  pipe,  beech  drops,  etc.). 
Such  plants  are  more  or  less  degenerated,  and  are  phys- 
iologically like  animals,  but  they  still  retain  enough  of 
the  typical  plant  structure  so  that  we  are  rarelj'  at  a 
loss  where  to  place  them.  Green  plants  absorb  carbon 
dioxid  from  the  air,  and  in  the  process  of  carbohydrate 
formation  they  give  off  a  certain  (luantity  of  oxygen. 
However,  in  the  further  chemical  activities  of  their  cells 
oxygen  is  absorbed  and  carbon  dioxid  is  given  off.  In 
the  plants  which  are  not  green  (and  in  animals,  also)  the 
first  process  is  wanting,  while  the  second  takes  place. 
These  facts  have  given  rise  to  the  view  that  plants  and 
animals  are  quite  opposite  in  their  physiological  rela- 
tions to  the  surrounding  air.  They  should  not  be  con- 
trasted, however,  in  this  way;  it  is  more  exact  to  say  that 
green  plants  have  two  important  nutritive  functions, 
namely  (1)  carbon  absorption  and  fixation  (technically, 
photosyntJiesis),  and  (2)  the  assimilation  of  food  mat- 
ters. Respiration  — in  the  process  of  which  oxygen  is 
absorbed  and  carbon  dioxid  is  given  off— occurs  in  all 
plants  and  animals.  q_   e_   Bessey. 

PLANTAGO  (the  Latin  name)  comprises  some  200  or 
more  species  of  annual  or  perennial  herbs  or  snbshnibs 
occurring  in  many  parts  of  the  world.  It  is  a  weedy 
genus,  and  only  two  or  tliiee  species  have  any  economic 
or  comnuurial  Value  worth  mentioning.  They  are  gen- 
erally known  as  Plantains,  although  this  name  is  also 
ai>pliCd  to  certain  l)ananas  (see  i)/((.s7( ) ,  which  are  idants 
of  widi'ly  dit'fercnt  kind.  Pl(iiit(i(/o  l<nic<'<il(il(i .  or  \iih- 
wort,  is  sometimes  used  in  pasture  mixtures  abroad,  be- 
cause it  affords  more  or  less  spring  pasturage  on  dry 
and  sterile  soils.  The  seed  is  offered  by  American 
seedsmen  for  feeding  birds,  but  not  for  sowing.  In 
this  country,  however,  it  is  one  of  the  vilest  of  lawn 
weeds,  tliriving  in  our  hot,  dry  soils  when  grass  kills 
out.  The  only  remedy  for  it  is  to  secure  a  better  stand 
of  grass,  and  this  is  made  possible  by  making  the  ground 
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rich  and  so  treating  it  that  it  will  hold  moisture.  Plan- 
tago  CoroHoptis,  the  Bucks-horn  Plautiiin,  native  to  Eu- 
rope, Asia  and  North  Africa,  is  sometimes  eaten  as  a 
potherb  (see  p.  G97).  It  is  a  low  perennial,  with  linear- 
lanceolate  often  pinnatifid  leaves.  It  is 
not  in  the  American  trade.  P.  cordata, 
of  the  eastern  United  States,  is  offered 
by  one  or  two  dealers  in  native  plants  as 
a  subject  for  colonizing  in  bogs  and  mar- 
gins of  ponds.  It  is  perennial,  with  a 
stout  rootstock,  large  cordate-orbicular 
shininir  ieaf-bhides,  and  a  slender  spike 
rising  1-2  ft.  high  and  bearing  small  pink- 
ish dowers  with  exserted  style  and  sta- 
mens. P.  major  (Fig.  1838)  is  a  very  com- 
mon dooryard  weed.  There  are  about  20 
native  or  naturalized  species  in  North 
America.  Plantago  is  the  typical  genus 
of  the  Planfaginacew,  a  family  that  eon- 
tains  two  other  genera,  both  nionotypic  — 
Littorella  in  Europe  and  northern  North  *'^.J!j3l^ 
America,  and  Bougueria  in  the  Andes  of 
Peru  and  Chile.  L,  jj,  B, 

PLANTAIN.     See  Plantago  and  Mnsa.       «| 
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PLANTAIN  LILY.     Funkia. 

PLANTAIN,  RATTLESNAKE,    ffiera- 

cimn  reiiosii  1)1 . 

PLANTAIN,  WILD.    HeUconia  Biliai. 


PLANT-BREEDING.  Practical  agri- 
culturists the  world  over  have  long  rec- 
ognized that  animals  can  be  greatly  im- 
proved by  intelligent  breeding,  but  it  is 
only  within  the  last  century  that  it  has 
come  to  be  recognized  that  plants  can  be 
improved  in  the  same  waj'.  Even  yet  some 
of  the-  fundamental  principles  of  plant- 
breeding  are  not  generally  understood  and 
require  to  be  demonstrated  experiment- 
ally. Within  recent  years,  however,  gen- 
eral interest  has  been  awakened  in  the 
subject,  particularly  in  this  country,  and 
doubtless  results  of  the  greatest  interest 
will  soon  be  attained. 

Practical  plant-breeding  may  be  said  to 
have  begun  with  the  work  of  Thomas  An- 
drew Knight  ami  Jean  Baptiste  Van  Mons 
in  the  early  part  of  the  nineteenth  cen- 
tury. Knight  was  the  first  to  show  the 
practical  value  of  hybridization  in  the 
production  of  new  sorts  and  races.  As 
early  as  1806  he  wrote:  "New  varieties  of 
every  species  of  fruit  will  generally  be 
better  obtained  by  introducing  the  farina 
of  one  variety  of  fruit  into  the  blossoms 
of  another  than  by  propagating  from  a 
single  kind."  The  other  most  important  Spike  of  Plan- 
factor  of  plant-breeding,  that  of  selection,  ^^^°  ™^^°^  ~ 
was  first  established  by  Van  Mons,  a  Bel-  tain.^NTt  size" 
gian  horticulturist  who  worked  mainly 
with  pears.  (See  Essay  5,  "Survival  of  the  Unlike," 
Bailey.)  Since  this  time  many  investigators  have  given 
time  and  thought  to  the  ways  in  which  plants  may  be 
improved,  until  at  present  we  have  established  a  fairly 
definite  system  which  may  be  followed,  with  slight 
variation,  in  the  amelioration  and  improvement  of  any 
plant. 

The  plant-breeder  must  first  of  all  recognize  that  a 
thorough  knowledge  of  the  plant  he  desires  to  improve 
is  of  primary  importance.  The  time  for  haphazard  ex- 
perimenting has  long  since  gone  by,  and  the  experi- 
menter may  simply  waste  his  time  if  his  efforts  are  not 
well  directed.  If  it  is  apples  or  wheat  that  he  desires  to 
improve,  all  of  the  varieties  of  apples  and  wheat  should 
be  studied  and  their  qualities  recognized.  The  experi- 
menter should  always  have  in  view  a  definite  improve- 
ment which  he  wishes  to  obtain,  and  the  varieties  which 
exhibit  this  feature  in  the  highest  degree  should  be 
selected  for  the  work.    If  working  from  the  utilitarian 
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standpoint,  the  desirabilitj'  of  having  a  definite  aim  in 
view  can  hardly  be  overestimated,  as  it  is  only  in  this 
way  that  the  breeder  can  be  guided  in  his  selection  of 
the  parent  stock  or  stocks. 

Systematic  plant-breeding  includes  two  processes 
largely  distinct  in  their  nature:  (1)  The  production  of 
variations,  and  (2)  the  fixation  and  augmentation  of 
desirable  variations  by  methodical  selection. 

In  order  to  improve  a  plant  it  nuist  be  induced  to  vary 
in  the  required  direction.  If  this  variation  is  brought 
about  by  some  environmental  change  the  same  condi- 
tions are  maintained  through  another  generation,  and  the 
plants  showing  the  greatest  variation  in  the  required 
direction  are  again  selected,  thus  gradually  leading  to 
a  progressive  improvement  in  the  character  desired. 
If  the  variation  is  produced  by  hybridization  it  must  be 
fixed  and  rendered  hereditary  by  a  similar  process  of 
selection.  Thus,  whether  breeding  i)y  selection  alone 
or  by  hybridization,  these  two  factors  of  breeding  enter 
into  the  process. 

Variations,  How  Produced.  —  In  general,  plants 
reproduce  their  main  characters  unchanged.  The  sta- 
bility of  the  races  of  our  cultivated  plants  and  natur:,  I 
species  depends  upon  this  law  of  heredity,  which  hi.s 
been  expressed  in  the  aphorism  "like  produces  like." 
Plants,  however,  are  not  fixed  and  stable  beings,  but 
are  eminently  plastic  and  variable.  Every  individual 
differs  from  every  other  individual  in  some  way,  just 
as  every  individual  animal  differs  from  every  other 
individual  of  the  same  race.  These  individual  vari- 
ations which  enable  us  to  recognize  one  plant  from 
another,  or  one  animal  from  another,  and  which  are 
inherent  in  the  being  itself  and  not,  so  far  as  can  be 
determined,  dependent  upon  environment,  are  what 
Darwin  termed  "indefinite  variations,"  and  are  now  gen- 
erally known  as  "congenital  variations."  If  we  examine 
a  row  of  nursery  trees  of  apple  or  peach  we  find  that 
every  individual  may  be  clearly  recognized  by  some 
distinctive  character.  Some  trees  grow  erect  and  col- 
umnar, some  low  and  spreading,  some  branch  low,  some 
high,  some  have  large  leaves,  some  small  leaves,  and  by 
a  careful  examination  numerous  other  distinguishing 
characters  can  be  found.  It  is  on  these  individual 
variations  that  the  improvement  of  plants  by  selection 
mainly  depends. 

It  has  been  found  by  breeders  of  both  plants  and 
animals  that  individuals  vary  greatly  in  the  power  of 
transmitting  their  characters  to  their  offspring,  and 
this  is  one  of  the  most  important  factors  in  plant- 
breeding.  As  an  illustration,  ten  individual  cotton 
plants  may  be  selected  which  produce  an  exceptionally 
long  lint  of  comparatively  the  same  character.  If  the 
seeds  from  each  of  these  ten  select  plants  are  planted 
separately  it  will  be  found  that  the  ten  plants  vary 
greatly  in  their  ability  to  transmit  this  character  of 
producing  long  lint  to  their  offspring.  The  entire  prog- 
eny of  one  plant  may  revert  and  produce  a  much 
shorter  staple  than  the  parent  form.  On  the  other 
hand,  one  of  the  original  ten  plants  may  have  the  power 
of  inheritance  strongly  developed  and  transmit  to  the 
great  majority  of  its  progeny  the  quality  of  producing 
long  lint.  It  is  to  the  progeny,  then,  of  this  individual 
that  the  breeder  must  look  in  order  to  fix  a  new  race  of 
long-staple  cotton.  The  strength  of  the  hereditary  ten- 
dency is  thus  of  the  greatest  importance  to  the  breeder. 

Another  form  of  variation  probably  important  to  the 
plant-breeder  is  that  caused  as  a  direct  result  of  envi- 
ronment and  termed  by  Darwin  definite  variation,  be- 
cause all  plants  subject  to  the  same  environment  tend 
to  vary  in  the  same  direction.  As  an  illustration,  plants 
removed  from  a  low  altitude  to  a  high  altitude  become 
dwarfed  in  stature  and  the  flowers  become  larger  and 
usually  brighter  colored.  Transferring  the  plant  to  the 
seacoast  and  growing  it  under  maritime  conditions  usu- 
ally results  in  the  leaves  becoming  thicker  and  the 
whole  plant  moi"e  succulent.  If  such  plants  are  trans- 
ferred back  to  the  interior,  away  from  all  etfects  of  the 
sea,  the  next  year  they  usually,  if  not  always,  revert 
entirely  to  their  original  characters.  If,  however,  they 
are  grown  in  a  maritime  region  for  several  generations 
and  the  seed  is  selected  every  year  from  the  most  suc- 
culent individuals,  it  is  believed  that  a  succulent  sort 
may  be  originated  more  quickly  than  in  any  other  way. 
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How  valuable  this  factor  of  environment  is  in  the  origi- 
nation of  newly  cultivated  sorts  yet  remains  to  be  dem- 
onstrated scientifically,  but  some  practical  plant-breed- 
ers contend  that  it  is  a  factor  of  very  great  importance. 
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1839.    Diagram  illustrating  method  of  selecting  cotton. 

Occasionally  individuals  "sport,"  as  gardeners  say, 
and  plants  entirely  different  from  the  type  of  the  race 
are  produced.  These  variations  are  usually  very  marked 
ones  and  no  definite  cause  for  their  appearance  is  yet 
known.  Many  valuable  races  of  cultivated  plants  owe 
their  origin  to  variation  of  this  sort.  For  instance,  the 
Cupid  type  of  the  sweet  pea,  a  dwarf  race,  originated 
as  a  seedling  sport  from  the  Emily  Henderson,  an  ordi- 
nary tall  sort,  and  certain  other  sweet  peas,  the  writer 
is  informed,  show  a  tendency  to  sport  in  this  way. 
Another  variation  of  similar  kind  is  the  change  in 
character  of  certain  parts  or  branches  of  individuals, 
known  as  bud-sporting.  Bud-sports  have  proved  par- 
ticularly valuable  in  producing  new  sorts  of  chrysan- 
themum and  other  plants  cultivated  for  their  flowers. 
There  appears  to  be  no  way  in  which  the  breeder  can 
induce  seedling-  or  bud -sports,  and  the  only  course 
seems  to  be  to  watch  carefully  for  their  occurrence  and 
be  ready  to  utilize  them  whenever  they  appear. 

The  most  fertile  way  of  securing  variations  is  by  the 
intermingling  of  species  and  varieties  by  hybridization. 
By  blending  distinct  types  of  different  species  or  races 
in  this  way,  individuals  of  almost  any  grade  of  inter- 
mediacy  between  the  two  parents  can  be  obtained  and 
those  having  valuable  combinations  of  characters  se- 
lected and  sometimes  fixed  into  stable  races.  Cross- 
ing in  general  is  probably  the  most  active  agency  in 
procuring  variation,  and  is  thus  of  the  highest  impor- 
tance to  the  plant-breeder,  inasmiich  as  the  production 
of  the  initial  variation  of  a  desired  kind  and  in  a  de- 
sired direction  is  the  most  difficult  achievement. 

Improvement  by  Selection. — Improvement  by  selec- 
tion depends  u])on  the  principle  of  gradually  augment- 
ing a  quality  by  selecting  seed  each  year  from  that 
individual  which  by  comparison  with  numerous  other 
individuals  is  found  to  exhibit  the  character  desired  in 


1840.  Improvement  of  Sea  Island  Cotton  by  selection. 

Ordinary  type  on  left,  and  selected  type  on  rijilit. 

the  greatest  perfection  or  highest  degree.  By  this  con- 
stant selection  of  seed  from  the  best  individual,  it  has 
been  found  that  the  desired  quality  can  be  secured  in 
more  and  more  marked  degree  the  longer  the  selection 
is  continued.     It  is  to  this  cumulative  power  of  selec- 


tion that  the  great  improvement  in  many  of  our  cul- 
tivated plants  is  due,  and,  in  general,  selection  may 
be  considered  a  fundamental  factor  in  the  successful 
cultivation  of  any  crop,  as  it  is  necessary  not  only  to 
improve  a  race  but  to  retain  it  true  to  type  and  in  vig- 
orous productive  condition. 

The  most  marked  instance  known  to  the  writer  of  the 
improvement  of  a  plant  by  selection  alone  and  the  de- 
pendence of  an  entire  industry  on  this  factor,  is  that  of 
the  sea  island  cotton.  Every  successful  grower  of  sea 
island  cotton  selects  his  seed  each  year  with  the  great- 
est care,  and  pursues  year  after  year  a  definite  process 
of  continuous  selection.  In  beginning  selection,  the 
general  crop  is  examined  and  a  number  of  individuals 
selected  which  seem  from  general  appearance,  vigor, 
productiveness,  etc.,  to  be  superior  plants.  These  su- 
perior plants  are  then  subjected  to  a  very  critical  exami- 
nation as  to  (1)  vigor,  (2)  productiveness,  (3)  season, 
(4)  covering  and  size  of  seed,  (5)  character  of  staple,  etc. 
Under  the  last  heading,  "character  of  staple,"  attention 
is  given  to  (a)  length,  (6)  strength,  (c)  silkiness,  (d) 
fineness,  (e)  uniformitj'  of  length  and  (f)  proportion  of 
lint  to  seed.  etc.     Finally,  considering  all  of  the  above 


1841.  Improvement  of  corn  by  selection. 

Boone  County  White  corn  on  left,  and  original  type  from  which 
it  was  developed  by  selection  on  riglit. 

points  carefully,  the  individual  which  is  found  to  be  su- 
perior to  all  others  is  selected.  The  seed  from  this  is 
saved  and  planted  the  next  year  in  a  select  patch  and 
will  usually  yield  some  500  individuals. 

The  second  year  a  single  superior  plant  is  selected 
with  the  same  care  from  among  the  500  plants  grown 
from  the  seed  of  the  plant  selected  the  first  year.  The 
seed  of  the  remaining  individuals  of  the  500  plants  is 
retained  to  plant  a  special  seed  patch  the  third  year. 

The  third  year  the  seed  of  the  specially  selected  plant 
of  the  preceding  year  is  grown  by  itself,  producing 
some  500  plants,  from  among  which  a  single  superior 
individual  is  again  selected.  The  seed  of  the  remaining 
500  plants  is  again  retained  to  plant  a  special  seed  patch 
the  fourth  year.  Further  than  this,  in  the  third  year 
the  seed  of  the  500  plants  grown  the  previous  year  is 
planted  by  itself  and  will  produce  a  patch  of  some  5 
acres  in  extent,  which  will  yield  sufficient  seed  to  plant 
the  general  crop  in  the  fourth  year  of  the  selection. 
(Compare  Fig.  18.'i9.)  In  succeeding  years  this  policy  is 
continued,  the  general  crop  being  grown  continuously 
from  seed  of  a  higher  and  higher  grade  of  selection. 
Under  this  continuous  selection  the  quality  and  length 
of  the  staple  has  been  continuously  imjtroved  (Fig. 
1840),  and  the  yield  increased,  so  that  the  growers  to- 
day are  producing  more  cotton  than  ever  before  and  of 
a  better  quality.  Corn  ( Fig.  1841 ) ,  wheat,  and  very  many 
of  our  races  of  other  cultivated  plants  have  been  im- 
proved in  a  similar  manner,  and  many  of  our  most  valu- 
abl(>  races  to-day  are  simplj'  types  gradtially  ameliorated 
through  years  of  continuous  selection. 

In  a  similar  manner  selection  may  be  used  to  improve 
any  character  of  a  plant,  as  the  shape  or  color  of  a 
flower,  acidity  of  the  fruit,  sugar  content  of  the  root  (as 
in  the  beet),  protein  content  of  the  seed  (as  in  corn  and 
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wheat),  etc.  The  necessity  of  intelligent  selection  of 
plants  fi-om  which  seed  is  to  be  taken  can  hardly  be 
overestimated. 

In  all  of  our  orchard  fruits  selection  has  played  a 
most  important  part,  though  here  the  process  is  slightly 
different,  as  the  selection  is  usually  limited  to  a  single 
generation,  the  best  individual  among  many  seedlings 
being  selected  and  propagated  by  buds  or  grafts  so  that 
further  selection  to  fix  and  retain  its  qualities  are  un- 
necessary. In  this  way  was  produced  the  famous  Con- 
cord grape,  the  Dana  Hovey  pear,  the  Wealthy  apple, 
etc.  It  must  not  be  understood,  however,  that  continu- 
ous selection  would  not  give  valuable  results  among 
orchard  fruits  also.  Some  of  our  good  select  seedling 
varieties  are  seedlings  of  select  seedlings,  and  the  pro- 
cess is  thus  a  continuous  one,  though  carried  on  largely 
by  different  experimenters  owing  to  the  long  time  re- 
quired to  secure  fruits. 

The  character  of  the  individual  as  a  whole  is  a  factor 
of  prime  importance  in  selection,  and  should  be  clearly 
recognized  by  every  one  striving  for  improved  or 
pedigree  plants.  The  aim  should  not  be  to  select  the 
single  best  fruit,  but  to  select  fruit  from  the  best  indi- 
vidual plant.  If  one  is  selecting  to  decrease  the  num- 
ber of  seed  he  would  probably  entirely  fail  should  he 
depend  upon  examining  a  number  of  fruits  without  ref- 
erence to  the  plants  on  which  they  grew,  and  selecting 
that  one  for  propagation  which  was  found  to  contain  the 
fewest  seed.  He  should  examine  the  fruit  on  numerous 
trees,  and  then  take  seed  for  planting  from  that  tree 
which  by  the  examination  of  many  fruits  is  found  to 
show  the  most  decided  general  tendency  toward  seed- 
lessness. 

Limitations  of  Selection.  — Selection  is  by  many  horti- 
culturists considered  to  have  been  the  most  important 
factor  in  the  development  of  our  cultivated  plants,  and 
some  go  so  far  as  to  assert  that  all  other  factors  are 
of  minor  importance.  Both  crossing  and  selection, 
however,  have  their  definite  and  distinct  places  in  any 
rational  system  of  plant-breeding.  When  used  alone  in 
the  improvement  of  plants,  selection  depends  upon  the 
adding  up  of  small,  insignificant  variations  through 
many  generations,  which  in  the  end  may  possibly 
result  in  marvelous  differences ;  but  by  this  method  the 
breeder  has  no  way  to  force  the  change,  and  must  be 
satisfied  with  slight  variation  and  long-continued  selec- 
tion. When  marked  changes  and  new  creations  are 
desired  it  is  to  crossing  or  to  chance  sports  that  at- 
tention must  be  directed. 


1842.  Aquilegia  flowers,  illustrating  the  process  of 
emasculation. 

a,  mature  bud  showing  stage  which  should  be  selected 
for  emasculation;  6,  similar  bud  with  the  tips  of  the 
corolla  pried  apart  and  the  stamens  removed;  c,  a  bud 
opened  naturally,  too  old  to  operate  on;  d,  a  bud  of  the 
stage  shown  in  a  and  6,  with  corolla  removed  to  show 
the  internal  organs:  e,  a  bud  the  same  as  in  d,  but  with 
the  stamens  removed;  f,  the  same  as  e,  but  older,  at  the 
age  when  pollination  normally  takes  place  ;  g,  pistil 
shortly  after  fecundation,  the  remnants  of  the  stamens 
having  fallen  away. 

Improvement  by  Means  of  Crossing.— Aside  from 
selection,  crossing  has  played  the  most  important  role 
in  the  formation  of  the  varieties  and  races  of  our  culti- 
vated plants,  but  the  results  obtained  are  in  many  cases 
closely  connected  with  selection.     In  the  production  of 


1843.  Plant  of  Aquilegia  with 
flowers  covered  with  bags 
in  hybridization  work. 


new  and  novel  races  it  is  to  the  crossing  of  mark- 
edly different  species  or  races  that  the  breeder  must 
look.  In  this  way  plants  may  be  obtained  combining 
the  good  qualities  of  two  distinct  sorts,  with  an  elimi- 
nation of  the  undesirable  features.  In  plants  which  are 
propagated  by  vegetative  parts,  such  as  buds,  grafts, 
cuttings,  etc.,  a  desirable  variation  obtained  by  cross- 
i!ig  may  be  propagated  di- 
rectly without  further  im- 
provement. This  is  the  case 
in  apples,  pears,  oranges, 
and  all  orchard  fruits.  In 
the  case  of  plants  propa- 
gated by  seed,  however,  a 
valuable  hybrid  must  be 
inbred  and  selected  for 
several  generations  until  a 
fixed  type  is  produced. 

The  process  of  crossing 
or  hybridizing  plants  is 
neither  difficult  nor  mysteri- 
ous. It  is  simply  necessary 
to  recognize  that  plants,  like 
animals,  bear  male  and  fe- 
male organs.  In  plants, 
however,  the  male  and  fe- 
male elements  are  most  com- 
monly borne  on  the  same 
individual  and  in  the  same 
flower.  In  some  cases,  as 
in  the  castor  bean,  corn, 
etc.,  both  sexes  are  borne 
on  the  same  plant  but  in 
different  flowers,  while  in 
other  cases,  as  in  the  date  palm,  hemp,  box  elder,  etc., 
the  sexes  are  on  different  plants. 

If  the  plant  to  be  operated  on  has  the  stamens  and 
pistils  (male  and  female  organs)  in  the  same  flower, 
buds  must  be  selected  and  the  stamens  removed  before 
they  burst  and  discharge  the  pollen.  This  is  necessary 
in  order  to  prevent  self-fertilization.  In  some  in- 
stances, as  in  the  case  of  the  columbine,  this  can  be 
done  very  easily  by  simply  selecting  a  bud  just  before 
it  opens  (Fig.  1842)  and  prying  the  tips  of  the  petals 
apart  so  that  the  stamens  may  be  pulled  off  with  small 
pincers  or  forceps.  The  bud  should  then  be  inclosed 
in  a  small  paper  bag  until  the  pistil  matures  normally, 
when  the  bag  may  be  removed  and  the  pollen  dusted 
over  the  pistil  (female  organ).  After  this  the  bag  must 
again  be  put  over  the  flower  to  prevent  other  pollen 
from  being  brought  in  by  insects,  etc.  Fig.  1843.  In 
some  cases  the  pollen  may  be  placed  on  the  immature 
pistil  without  injury  when  the  flower  is  emasculated, 
and  this  is  a  great  saving  of  time  when  it  can  be  done. 
However,  in  experiments  conducted  by  C.  P.  Hart- 
ley, of  the  U.  S.  Department  of  Agriculture,  it  has 
been  demonstrated  that  in  some  plants  the  pollination 
of  immature  pistils  produces  injury  and  thus  cannot 
be  practiced  in  all  cases. 

In  some  instances,  as  in  the  apple,  pear,  cotton,  etc., 
it  is  difficult  to  pry  the  petals  apart  to  remove  the  sta- 
mens, and  in  such  cases  the  corolla  may  be  cut  off 
without  injury,  in  this  way  exposing  the  organs  so  that 
the  stamens  can  be  easily  removed  (Fig.  1844). 

In  striving  to  secure  a  certain  combination  of  the  good 
characters  of  any  two  sorts,  very  numerous  crosses 
between  them  should  be  made  in  order  to  furnish  the 
breeder  greater  range  of  selection.  Indeed  at  every 
step  the  success  of  the  plant-breeder  depends  on  han- 
dling large  numbers.  True,  the  desired  variation  may 
be  sectired  in  a  small  batch  of  crosses,  but  the  chance 
of  success  is  increased  in  proportion  to  the  number 
handled.  In  his  experiments  Burbank  has  found  that 
in  peaches  about  one  desirable  variety  of  superior  ex- 
cellence is  obtained  from  each  1,000  seedlings  tested, 
while  in  raspberries  and  blackberries  only  about  one 
sort  in  20,000  has  proved  to  be  worthy  of  retention. 

In  the  crossing  of  races  and  species  the  hybrids  in 
the  first  generation  are  usually  nearly  alike,  exhibiting 
in  general  the  same  intermediate  characters.  In  the  sec- 
ond generation  of  these  hybrids,  however,  there  is  al- 
most invariably  greater  variation,  and  it  is  usually  from 
the  plants  of  this  generation  that  the  most  valuable 


1366 


PLANT -BREEDING 


PLATANUS 


types  can  be  selected.  It  is  thus  important  that  the 
hybrids  of  the  first  generation  should  be  inbred  with 
their  own  pollen  or  with  pollen  of  the  hybrids  of  the 
same  combination,  and  numerous  individuals  of  the  sec- 
ond generation  obtained  in  which  plants  showing  the 
desired  combination  of  characters  are  more  likely  to 
be  found. 

One  of  the  most  prominent  characters  of  crosses  is 
their  extreme  vigor,  which  is  particularly  marked  in 
racial  and  specific  hybrids  where  the  parents  are  widely 
distinct  in  characters  (Fig.  1845).  In  crosses  of  closely 
related  sorts,  which  are  reproduced  b}'  buds,  cuttings, 
slips,  etc.,  and  which  do  not  ordinarily  remain  true  to 
type  when  propagated  by  seed,  the  increase  in  vigor  is 
not  commonly  so  marked. 

Sterility,  which  is  a  common  character  of  hybrids  of 
very  distinct  species  and  races,  may  prove  a  detriment 
in  certain  cases;  but  it  is  seldom  that  all  of  the  hybrids 
of  any  combination  are  completely  sterile,  and  in  most 
instances  of  this  sort  complete  fertility  can  probably  be 
secured  by  selection. 

The  improvements  which  can  be  secured  by  means  of 
crossing  are  almost  innumerable,  and  many  of  them,  so 
far  as  we  are  informed,  can  be  secured  in  no  other  way. 
Such  is  the  production  of  fragrant  varieties  from  odor- 
less tvpes  as  has  been  accomplished  in  the  case  of  pan- 
sies,  and  the  blending  and  changing  of  colors  of  flowers 
and  fruits.  Increased  hardiness  and  adaptability  to 
growth  in  warmer  climates  might  possibly  be  secured 
by  simple  selection  through  a  long  series  of  years ;  but 
they  can  doubtless  be  most  quickly  secured  by  crossing 
tender  and  hardy  soi'ts  or  species,  when  plants  can  be 
obtained  which  possess  these  opposite  qualities. 

Fixation  of  Crosses.  — \n  plauts  which  are  propagated 
hy  vegetative  parts  no  fixation  is  necessary,  but  in  those 
which  are  propagated  by  seed,  all  crosses  that  are 
found  to  possess  desirable  qualities  must  be  fixed  by 
selection  into  stable  races  reproducing  these  qualities 
true.  Usually,  a  large  majority  of  the  progeny  of  a  cross 
will  revert  toward  one  of  the  parents,  and  may  not 
show  the  characters  desired.  In  order  to  render  the  de- 
sired qualities  hereditary,  the  cross  must  be  inbred 
with  its  own  pollen  or  the  pollen  of  another  cross  of 
the  same  parentage  which  exhibits  the  same  characters, 
and  a  large  number  of  plants  grown  from  the  seed  thus 
produced.  These  plants  must  then  be  carefully  exam- 
ined and  individuals  selected  for  further  work  which 
have  reproduced  the  desired  characters  in  the  highest 
degree.  These  individuals  must  be  again  inbi-ed  and  the 
process  continued  for  several  generations  until  all  of  the 
plants  are  reproduced  true  to  the  desired  type.  This, 
in  most  cases,  requires  from  five  to  six  generations  of 
careful  selection.  The  time  used  in  selecting  to  fix  the 
type  is  by  no  means  lost,  as  meanwhile  careful  attention 
can  be  given  to  increasing  the  fruitfulness  so  that  this 
factor  also  mav  be  greatly  improved. 


this  way.  In  orchard  fruits,  carnations,  violets,  pota- 
toes, etc.,  careful  attention  should  thus  be  given  to  the 
buds  or  cuttings  used  in  propagation.  By  a  careful 
selection  of  violet  cuttings  from  those  plants  which 
were  found  to  produce  the  greatest  number  of  good 
flowers,  P.  H.  Dorsett  has  greatly  increased  the  average 


1844.  Cotton  flowers,  illustrating  the  process  of  emasculation- 


Tiiature  bud  showing  the  stage  whicli  should  be 
selected  for  einasculatiou  ;  h,  a  similar  bud  with  the 
corolla  cut  off  ready  to  emasculate  ;  c,  a  similar  bud 
with  the  stamens  removed, — emasculated. 

The  Selection  of  Vegetative  Parts.  — Within  re- 
cent years  some  attention  has  been  given  to  the  im- 
provement of  plants  by  the  selection  of  buds,  cuttings, 
etc.,  and  tlie  results  obtained  by  certain  practical  in- 
vestigators indicate  that  much  may  be  accomplished  in 
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1845.  Increase  in  size  of  cotton  bolls  caused  by  hybridization. 

F,  Sea  island  cotton  used  as  the  female  parent;  H, 
hybrid  ;  M,  Klondike,  a  variety  of  upland  cotton  used 
as  the  male  parent. 

yield  of  his  plants  and  believes  that  an  increased  yield 
of  nearly  100  per  cent  is  perfectly  possible  by  careful 
attention  to  this  factor  alone.  Here,  again,  it  is  not  in- 
creased yield  merely  which  can  be  improved,  but  various 
other  qualities  as  well. 

The  literature  of  plant-breeding  is  niainlj'  scattered 
through  periodicals  and  is  difficult  of  access.  The  prin- 
cipal work  treating  the  subject  in  a  general  way  is 
Professor  Bailey's  "Plant-Breeding"  (The  Macmillan 
Company,  New  York,  1895).  The  following  are  a  few  of 
the  most  important  general  papers:  "The  Production  et 
Fixation  des  variet^s  dans  les  v^g^taux,"  by  E.  A.  Car- 
rifere,  Paris,  18G5;  "Die  Pflanzenmischlinge,"  by  W.  O. 
Focke,  Berlin,  1881;  "A  Selection  from  the  Physiologi- 
cal and  Horticultural  Papers  of  Thomas  Andrew  Knight, 
ptiblished  in  the  Transactions  of  the  Royal  and  Horti- 
cultural Societies,"  London,  1841;  "Hybrids  and  their 
Utilization  in  Plant-Breeding,"  by  W.  T.  Swingle  and 
H.  J.  Webber;  Year-book.  U.  S.  Department  of  Agri- 
culture, 1897;  "Sur  la  Production  et  la  Fixation  des 
Varietes  dans  les  Plantes  d'Ornement,"  by  Jean  Bap- 
tiste  Verlot,  Paris,  1865;  "The  Improvement  of  Plants 
by  Selection,"  Yearbook,  U.  S.  Department  of  Agricul- 
ture, 1898;  "Hybrid  Conference  Report,"  Journal  Roy. 
Hort.  Society,  vol.  xxiv,  April,  1900  ;  "Survival  of  the 
Unlike,"  by  Bailey.  Herbert  J.  Webber. 

PLANT  CELLARS  will  be  treated  under  Winter  Pro- 
tection. 

PLATANUS  (its  ancient  Greek  name).  Platandrete. 
Plane-tree.  Buttonwood.  Ornamental  deciduous 
trees  with  alternate,  petioled,  rather  large,  palmately 
lobed  Ivs.  and  small  greenish  flowers  in  globular,  soli- 
tary or  racemose,  slender-stalked  and  drooping  heads, 
followed  by  similar  heads  of  fruits  remaining  on  the 
branches  during  the  winter.  The  smooth,  light-colored 
often  almost  creamy  white  bark  of  the  branches  and 
limbs,  usually  mottled  by  darker  blotches  of  the  older 
bark,  which  peels  off  in  large  thin  plates,  gives  the 
tree  a  very  characteristic  appeai-ance  in  winter,  while  in 
summer  the  Plane-tree,  with  its  large  head  of  dense 
bright  green  foliage  and  with  its  massive  trunk,  is  a 
beautiful  and  majestic  shade  tree.  The  native  Platanus 
occidentalis  is  hardy  north  and  P.  oriental  is  hardy  as 
far  north  as  Mass.,  while  the  southwestern  and  Mexican 
species  cannot  bo  cult,  in  the  North.  From  titne  imme- 
morial the  Oriental  I'laiie,  whicli  was  well  known  to  the 
ancient  Greek  writers,  has  been   famous  for  the  large 
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size  it  attains— trunks  of  30  ft.  diameter  and  more  are 
reported  to  exist— and  has  been  planted  as  a  shade  tree 
in  W.  Asia  and  S.  Europe,  and  to-day  it  is  still  one  of 
the  favorite  street  trees  throughout  the  temperate  re- 
gions of  Europe.  It  has  also  been  recognized  in  this 
country  as  one  of  the  best  street  trees,  even  to  be  pre- 


1846.   Plane-tree -Platanus  occidentalis. 

ferred  to  the  native  Plane,  which,  unfortunately,  suffers 
from  the  attacks  of  a  fungusi, Glcfosporium  nervisequum, 
while  the  Oriental  is  not  injured  by  it.  The  Plane-trees 
stand  pruning— even  severe  pruning— well.  To  what 
extent  they  are  sometimes  pruned  in  European  cities 
without  losing  their  vitality  is  shown  in  an  interesting 
illustration  in  "Forest  Leaves,"  vol.  3,  p.  97.  They  are 
also  easily  transplanted  even  as  larger  trees.  They  grow 
best  in  a  deep  and  rich,  moist  soil.  Prop,  by  seeds  sown 
in  spring  and  only  slightly  covered  with  soil  and  kept 
moist  and  shady;  also  by  cuttings  of  ripened  wood  and 
by  greenwood  cuttings  under  glass  in  June  taken  with  a 
heel  and  sometimes  by  layers.  Varieties  are  also  occa- 
sionally grafted  in  spring  on  seedlings  of  one  of  the 
species.  The  stellate  hairs  of  the  young  Ivs.  when  de- 
tached by  the  wind,  sometimes  float  in  great  quantities 
in  the  air  and  are  liable  to  cause  irritation  and  some- 
times inflammation  of  the  mucous  membranes  of  the  eye, 
nose  and  mouth.  But  as  this  is  likely  to  occur  only  dur- 
ing a  very  limited  period  late  in  spring  it  can  hardly  be 
considered  as  a  serious  objection  to  the  use  of  Platanus 
as  a  street  tree. 

Six  or  7  species  of  Platanus  are  known  in  N.  America 
south  to  Mexico  and  from  southeast  Europe  to  India. 
Trees  with  the  bark  exfoliating  in  thin  plates; 
only  at  the  base  of  older  trunks  the  bark  is 
persistent,  of  darker  color  and  furrowed. 
Stipules  conspicuous,  usually  connate  into  a 
tube,  with  spreading  leaf-like  margin;  peti- 
ole with  the  enlarged  base  inclosing  the  ax- 
illary bud:  Ivs.  palmately  veined,  covered 
densely  with  stellate  hairs  when  young:  fls. 
moncecious,  in  dense,  globular  heads,  stami- 
nate  and  pistillate  similar,  but  on  separate 
peduncles;  sepals  and  petals  3-8;  staminate 
with  3-8  stamens,  pistillate  with  3-8  pistils 
with  elongated  styles:  fr. -heads  consisting 
of  numerous  narrowly  obconical,  one-seeded 
luitlets  surrounded  at  the  base  by  long  hairs. 

occidentalis,     Linn.      Buttonwood.     But- 
TONBALL.     American   Plane-tkee.     Also 
wrongly  called   Sycamore.     Figs.  1846,  1847. 
Large  tree,  attaining  130  or  occasionally   170 
ft.,  with  a  round-topped  oblong  or  broad  head 
and  with  a  trunk  10  ft.  or  exceptionally  more 
in  diam.,  often  of  considerable  height:  bark 
of  limb  and  branches  of  very  light  often  al- 
most creamy  white  color,  at   the  base  of  the 
trunks   dark  brown,  fissured:   stipules  large, 
with  toothed  margin  :    Ivs.  as  broad   or  broader  than 
long,  truncate  or  cordate,  rarely  cuneate  at  the  base, 
usually  3-,    sometimes   5-lobed,  with    shallow   sinuses; 
lobes   shorter  than  broad,  coarsely  toothed    or  entire. 


floccose-toraentose  when  young,  at  maturity  only  pubes- 
cent on  the  veins  beneath,  4-9  in.  broad:  fr. -heads  soli- 
tary, rarely  in  2's,  on  3-G-in.  long  peduncles,  about  1  in. 
across  or  more,  comparatively  smooth  at  length;  nutlets 
with  obtuse  apex,  with  the  rest  of  the  style  one-six- 
teenth inch  long  or  shorter.  May.  Maine  to  Ontario  and 
Minn.,  south  to  Fla.  and  Tex.  S.S.  7:3'2(;,  327.  G.F. 
2:354,  355;  9:55.  Em.  1 :201,  2G3.  Gng.  4:343.  Mn.  3,  p. 
09;  5,  p.  205,  209.  — The  most  massive  and  perhaps  the 
tallest  of  all  deciduous  trees  of  N.  America  and  an  excel- 
lent street  and  park  tree  where  it  is  not  injured  by  fun- 
gous diseases.  There  are  several  vars.  in  cultivation: 
Var.  HispAnica,  Janko  (P.  Hispdnica,  Lodd.).  Lvs. 
large,  3-5-lohed,  with  very  shallow  sinuses,  coarsely 
toothed,  usually  cordate  at  the  base.  Gn.  1,  p.  588; 
20,  p.  370.  Var.  pyramidalis,  Jaen.  (P.  pyramiddUs, 
Bolle).  Of  pyramidal  habit:  lvs.  usually  3-lobed,  often 
longer  than  broad,  with  usually  rounded  base.  Var.  tu- 
bifera,  Jaen.  (P.  siiperba,  Hort.).  With  very  conspicu- 
ous elongated,  tubular  stipules.  There  are  also  some 
forms  with  variegated  lvs.  Var.  Siittneri,  Hort.,  with 
the  lvs.  spotted  and  marked  white,  and  var.  aureo-vari- 
egata,  Hort.  (var.  KelseyAna,  Jaen.),  with  yellow  varie- 
gated leaves. 

orientdilis,  Linn.  Oriental  Plane.  Tree,  to  80  ft., 
with  usually  very  broad  and  round  head  on  a  compara- 
tively short  trunk  :  bark  of  dull  grayish  or  greenish 
white  color;  stipules  small,  usually  with  entire  margin: 
lvs.  usually  broadly  cuneate  at  the  base,  deeplj'  5-7- 
lobed,  rarely  3-lobed,  with  the  sinuses  reaching  almost 
to  or  below  the  middle;  lobes  longer  or  much  longer 
than  broad,  coarsely  toothed  or  entire,  glabrous  or 
nearly  so  at  maturity,  4-8  in.  long:  fr. -heads  2-4  on  long, 
drooping  stalks,  bristly,  the  nutlets  narrowed  at  the 
apex  into  a  persistent  style  to  2  lines  long.  Mav.  S.  E. 
Eu.  to  India.  G.F.  4:91.  G.O.  III.  23:25,  27.  Gn.  1,  p. 
550;  20,  p.  3G9,  371,  373.  — A  variable  species,  of  which 
the  most  important  forms  are  the  following:  Var.  aceri- 
folia,  Ait.  (P.  acerifolia,  Willd.  P.  intermedia,  Hovt.). 
Lvs.  less  deeply  lobed,  the  sinuses  rarely  reaching  be- 
low the  middle;  lobes  usually  5,  the  middle  one  only 
little  longer  than  broad:  fr. -heads  usually  in  2's.  Gn. 
1,  p.  588;  20,  p.  371  and  probably  1,  p.  486  and  20,  p.  370 
(as  P.  occidentalis).  This  form  resembles  in  foliage 
the  American  Plane,  and  is  also  of  more  pyramidal  habit 
than  the  Oriental  Plane,  which  in  its  typical  form  has 
a  broad  head,  with  wide-spreading  branches  deeply 
divided,  5-7-lobed  lvs.,  and  the  fr.-heads  often  in  3's 
and  4's.  It  is  often  considered  a  distinct  species,  and 
some  have  ventured  the  opinion  that  it  may  be  a  hybrid 
between  P.  occidentalis  and  P.  orientalis,  as  it  is  in 
some  characters  intermediate  between  the  two,  but  the 
fr.  does  not  differ  from  that  of  the  latter.     The  var. 


1847.  Platanus  occidentalis  (X  30. 

acerifolia,  which  is  the  so-called  London  Plane,  seems 
hardier  and  is  more  generally  planted  under  the  name 
of  the  Oriental  Plane  than  the  typical  P.  orientalis. 
Var.  digit^ta,  Janko  (P,  umhra.culifera ,  Hort  ,  var   /o- 
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cinidta,  Hort.).  Lvs.  cuneate  or  truncate  or  cuneate 
at  the  base,  deeply  5-lobed,  with  narrow,  elongated, 
coarsely  toothed  lobes.  Gn.  1,  p.  572,  573;  20,  p.  371. 
Var.  unduld,ta,  Ait.  (var.  cunedta,  Loud.  P.  cunedta, 
Willd. ).  Often  shrubby:  lvs.  short-stalked,  smaller, 
usually  deeply  3-lobed  and  cuneate,  with  narrow-toothed 
lobes.    Gn.  1,  p.  618;   20,  p.  371. 

P.  racembsa,  Nutt.  (P.  Californica,  Benth.).  Tree,  to  100  or 
120  ft.,  with  a  trunk  often  divided  into  several  stems:  lvs.  usu- 
ally cordate  or  truncate,  deeply  3-5-lobed,  with  ovate-lanceo- 
late, mostly  entire  lobes,  pale-tomeutose  beneath,  6-10  in.  long: 
fr. -heads  bristly,  sessile  on  the  slender  stalk,  racemose.  Calif. 
S.S.  7:328.— P.  vulgaris,  Spach,  comprises  all  species  of  the  ge- 
nus. —  P.  Wrlghtii,  Wats.  Tree,  to  80  ft.,  often  divided  into 
several  stems  :  lvs.  usually  cordate  or  truncate,  deeply  3-7- 
lobed,  with  lanceolate,  acuminate,  entire  or  dentate  lobes,  to- 
mentose  beneath  or  nearly  glabrous  at  length,  6-8  in.  long: 
fr.-heads  racemose,  rather  smooth,  each  on  a  short  stalk.  New 
Mex.  and  Ariz,  to  Calif.    S.S.  7:329. 

The  other  species,  as  P.  Mexicdna,  Moric,  which  is  some- 
times planted  as  a  street  tree  in  Mexico,  P.  Lindenidna,  Mart. 
&  Gal,,  and  P.  glabrdta,  Fernald,  all  natives  of  Mex.,  are  not 
yet  introduced.  Alfred  Rehder. 

PLATYCARYA  {plati/s,  broad,  carya,  nut;  alluding 
to  the  shape  of  the  fruit).  Syn.,  Fortunea.  Jxiglandd- 
cece.  A  monotypic  genus  distinguished  from  all  other 
JuglandacesB  by  its  fertile  tts.  forming  an  upright  cone- 
like spike.  Small  deciduous  tree:  the  branches  with 
solid  pith:  winter-buds  with  imbricate  scales:  lvs.  odd- 
pinnate,  similar  to  those  of  Hicoria  Pecan,  but  smaller; 
staminate  catkins  axillary;  pistillate  terminal,  solitary: 
fr.  a  small,  winged  nut  in  the  axils  of  densely  imbri- 
cated, rigid  and  sharply  pointed  lanceolate  bracts  form- 
ing a  terminal  upright  cone.  Rarely  cult,  and  probably 
not  hardy  north  of  the  Middle  States.  It  has  graceful 
and  interesting  foliage,  but  its  ornamental  value  is  not 
great.  Prop,  by  seeds  and  by  layers,  probaiily  also  by 
grafting  on  Hicoria. 

strobililcea,  Sieb.  and  Zucc.  (Fortunea  Sinensis, 
Lindl.).  Small  tree,  with  upright  glabrous  branches: 
lvs.  8-12  in.  long;  Ifts.  9-17,  sessile,  oblong-lanceolate, 
falcate,  acuminate,  doubly  serrate,  pubescent  only  on 
the  midrib  beneath,  3-4  in.  long:  fr. -bearing  cone  about 
1-1  >2  in.  long,  oval,  brown.  Summer.  Japan,  China. 
S.Z.  2:149.    P.S.  4,  p.  326b.    R.H.  1888,  p.  88. 

Alfred  Rehder. 

PLATYCfiRIUM  (Greek,  broad  horn;  alluding  to  the 
shape  of  the  lvs.).  Polypodidcece.  Stag-horn  Fern. 
An  anomalous  genus  of  ferns  with  irregularly  lobed 
thick  lvs.  with  the  sori  forming  irregular  patches  over 
one  or  both  surfaces.  The  sterile  lvs.  are  flat,  rounded 
expansions  closely  adherent  in  layers  to  the  substratum. 
In  their  native  forests  these  ferns  grow  to  the  surface 
of  trees  and  old  plants  and  often  form  enormous  nests. 

Eight  kinds  of  Platycerium  are  offered  for  sale  in 
America.  The  word  "disk,'  as  used  below,  refers  to  the 
widest  unbranched  portion  of  the  fertile  frond. 

A.  Plants  not  forked  like  a  stag  horn... I.  Angolense 
AA.  Plants  resembling  a  stag  horn. 

B.   Sori  borne  on  a  special  receptacle 

described  tinder  JVo,  2 2.  biforme 

BB.  Sori  borne  on  the  last  forks  or  near 
their  base. 
C.  Barren   fronds    stag  -horn -like 
a  bo ve . 
D.  Fertile  fronds  in  pairs. 

E.  Plants  glabrous  or  nearly 

so 3.  enrande 

EE.  Plants  pubescent,  with  yel- 
lowish wool 4.  Wallichii 

DO.  Fertile  fronds  in  S's 5.  Willinckii 

CC.  Barren   fronds    not   stag  -horn- 
like, entire  or  merely  lobed. 
D.  Segments  and  sinuses  of  the 

fertile  fronds  t^ery  broad..  .(>.  Sthiopicum 
DD.  Segments  and  sinuses  narrow. 
E.   Unbranched  portion  of  fer- 
tile fronds  very  long  and 

narrow 7.  Hillii 

EE.  Unbranched  portion  of  fcr- 
tile  fronds  moderati'ly 
long H.  alcicorne 


1.  Angol6nse,  Welw.  (P.  ^thi6picum,\a.t.  Angolinse, 
Welw.).  Fertile  fronds  wedge-shaped  in  outline  and 
merely  wavy  at  the  margin.  It  is  also  distinct  by  reason 
of  felt-like  covering  of  rust-colored  wool  on  the  lower  side 
of  the  fronds.  Barr.en  fronds  large,  erect;  fertile  fronds 
attaining  a  length  of  18  in.  and  a  width  of  9  in.  at  the 
top:  spore-mass  nearlv  as  broad  as  the  frond.  Angola 
(West  Africa).    G.C.  III.  23:155  (repeated  in  28:444j. 

2.  bifbrme,  Blurae.  According  to  Blume's  plate  and 
description,  this  differs  from  all  other  kinds  in  having 
the  spores  borne  on  a  special  appendage,  which  is  kid- 
ney-shaped and  attached  bc'ow  the  first  fork.  Blume 
says  there  are  2  such  appendages  ;  that  the  barren 
fronds  are  roundish,  entire  below,  lobed  above:  fertile 
fronds  3-5  ft.  long,  many  times  forked,  pale  green. 
Java.  — The  fertile  fronds  of  P.  biforme  are  said  to  grow 
15  ft.  long  sometimes.  The  picture  in  Gn.  4,  p.  295, 
labeled  P.  biforme  seems  to  be  distinct  and  anomalous, 
though  somewhat  like  P.  grande. 

3.  grdnde,  J.  Smith.  JMg.  1848.  This  maybe  readily 
distinguished  from  P.  alcicorne  by  its  barren  fronds, 
which  are  also  stag-like,  while  those  of  P.  alcicorne  are 
not.  Barren  fronds  stalkless;  segments  blunt,  spongy, 
pale  green,  tomentose:  fertile  fronds  in  pairs,  3-6  ft. 
long:  sori  not  at  the  base  of  every  ultimate  fork  but 
against  the  upper  edge  of  the  disk,  with  an  infertile 
fork  projecting  beyond  on  either  side.  North  Australia. 
G.C.  1872:1137;  III.  8:97  (good,  repeated  in  III.  10:698 
and  28:433).  Gng.  5:169  (same  as  A. P.  6:701).  F. 
1850:47  (same  as  F.S.  6,  p.  156).  Not  G.M.  40:135, 
which  is  P.  ulCthiopicum.  Mn.  1,  p.  77  (erroneously  as 
P.  alcicorne). 

4.  WdllicMi,  Hook.  As  in  P.  grande,  the  sori  are 
borne  not  at  the  base  of  the  ultimate  forks,  but  on  a 
disk  which  is  not  squared  off  at  its  tipper  surface  but 
rounded  and  projecting  into  the  angle  between  the  forks. 
Sori  roundish.  Malay  Peninsula.  G.C.  III.  28:435. 
Hook.    Fil.  Exot.,  plate  97. 

5.  Willinckii,  Moore.  Distinguished  from  P.  grande 
by  the  sori,  which  nearly  fill  the  last  forks  but  do  not 
approach  the  base  of  the  sinus.  The  fronds  are  thinly 
furnished  with  minute  stellate  hairs,  at  length  glabrous 
and  pale  green.  Moore  says:  "fertile  fronds  in  S's,  elon- 
gate, pendent,  with  scarcely  any  disk,  bipartite  for  about 
two-thirds  of  their  length,  one  of  the  margins  of  each 
primary  branch  entire,  the  other  bearing  numerous  lobes 
in  about  three  series  on  a  dichotomous  plan."  Strong 
features  of  this  plant  are  the  length,  narrowness  and 
acuteness  of  the  forks,  and  also  the  narrowness  of  the 
"disk"  or  unbranched  portion  just  below  the  primary 
forks.  Java.  G.C.  II.  3:303  (repeated  in  HI.  10:701  and 
28:431.  A.G.  15:111.  Gn.  10,  p.  383  (repeated  in  Gn. 
30,  p.  300). 

6.  .ffithibpicum,  Hook.  (P.  Stemmdria,  Beauv. ).  Bar- 
ren fronds  rounded;  fertile  fronds  2-3  ft.  long,  clus- 
tered, pendent,  twice  dichotomous  (not  twice  trichot- 
omotis,  as  some  writers  say) :  sorus  a  V-shaped  patch 
stirrounding  the  sinus.  Guinea,  Angola.  Hooker's 
Garden  Ferns,  plate  9.  A.G.  15:111.  G.M.  40:135  (erro- 
neously as  P.  grande).  — The  fronds  are  said  to  be  cov- 
ered below  with  a  thin  cottony  down. 

7.  Hillii,  Moore  (P.  alcicdrne,  var.  Hillii).  Barren 
fronds  like  P.  alcicorne,  but  the  fertile  fronds  are  erect, 
the  unbranched  portion  longer,  the  forks  more  numer- 
ous and  compact,  the  segments  shorter  and  more 
acute.  Fronds  clustered  thinly,  covered  when  mature 
with  white  stellate  hairs:  sori  in  oval  or  roundish 
masses,  not  at  the  base  of  the  sinus  but  near  the  base 
of  each  of  the  last  segments.  The  upper  third  of  the 
fertile  frond  is  "1,5-18  in.  across,  3-parted,  the  central 
segment  with  1  or  2  side  lobes  near  the  apex,  the  2  lat- 
eral segments  broader  and  twice  or  thrice  forked  into 
5-10  ultimate  lobes."  T.  Moore.  Queensland.  G.C.  II. 
10:51,  428,  429.    J.H.  III.  32:497. 

8.  alcic6rne,  Desv.  Barren  fronds  rounded,  convex, 
wavy  margined;  fertile  fronds  clustered,  attaining  2-3 
ft.,  2-.'f  times  dichotomous,  the  unforkod  portion  erect, 
the  segments  pendent,  rather  narrow  and  sharply  cut, 
under  surface  covered  with  thin  cottony  down:  sori  in 
irregtilar  masses  filling  the  last  forks  and  a  space 
across  their  bases,  shown  in  H.H.  3:202,  263  (as  Acros- 
tichum  alcicorne).    Temperate  Australia.    A.G.  14:153; 
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15;111.    Gn.  51,  p.  259.    G.C.  III.  10:G97.     Not  Mn.   1,  p. 
77,  which  is  really  P.  grande. 

Var.  m^jus,  Moore,  is  stronger-growing,  more  up- 
right, and  with  thick,  leathery,  dark  green  fronds.  Ac- 
cording to  F.  L.  Atkins,  the  fertile  troiwls  are  more 
broadly  cut  than  the  type  and  seldom  forked  more  than 
once.    Polynesia.    Veitch's  Catalogue  187^,  p.  13. 

W.  M. 
No  private  conservatory  should  make  any  pretensions 
to  rank  in  the  tirst  class  that  does  not  take  pride  in  at 
least  one  well-grown  specimen  of  Platycerium.  The 
Stag-hoi-n  Ferns  are  amongst  the  most  beautiful  and 
distinct  of  ferns— perhaps  the  most  striking  of  all— be- 
cause of  their  noble,  antlered  appearance  and  their 
epiphytal  habit.  They  have  two  kinds  of  fronds,  bar- 
ren and  fertile,  the  former  being  rounded  disks  which 
clasp  the  tree  trunk,  while  the  fertile  fi-onds  generally 
hang  down  and  look  like  antlers.  Occasionally  the 
barren  fronds  are  more  or  less  antlered,  as  in  P. 
grande,  but  never  give  so  perfect  a  suggestion  as  do 
the  fertile  fronds.  The  species  are  all  tropical,  except 
P.  alcicorne,  which  is  therefore  the  easiest  to  grow  and 
the  commonest  in  cultivation.  This  species  can  endure 
a  night  temperature  of  50°  F.  or  even  less.  The  glory 
of  the  genus,  however,  is  P.  grande  (Fig.  1848).  The 
barren  fronds  are  exceptionally  large,  rounded  and 
wavy  margined  at  the  base,  deeply  cut  above,  forming 
an  erect  or  arching  background  to  the  pendent  fertile 
fronds,  which  fork  more  times  and  have  much  narrower 
segments  than  the  barren  fronds.  Unfortunately  this 
is  the  only  species  that  does  not  produce  suckers  at  the 
roots,  by  which  all  the  others  are  easily  propagated.  It 
alone  must  be  raised  from  spores,  a  long  and  anxious 
process.  The  only  kind  that  has  an  erect  and  rigid 
habit  is  P.  HillU,  which  therefore  is  grown  in  pots, 
while  all  the  others  may  be  grown  on  a  block  of  wood, 
and  some  in  baskets.  P.  hiforme  differs  from  all  others 
in  having  a  separate  and  specialized  structure  on  which 
the  sori  are  borne,  the  other  kinds  bearing  their  spore- 
masses  on  the  under  surface  of  the  fertile  fronds  at  or 
near  the  last  forks.  P.  hiforme,  though  advertised  in 
America,  is  probably  nowhere  in  cultivation  in  the 
world.  There  is  an  improved  form  of  the  common 
type  known  as  P.  alcicorne,  var.  majus,  which  is 
stronger-growing  and  has  thicker  fronds,  enabling  it 
to  endure  a  drier  atmosphere.  It  is  therefore  one  of 
the  best,  if  not  the  best,  for  exhibition  purposes.  At 
the  other  extreme  from  the  slender  grace  of  P.  alci- 
corne and  the  rest  is  the  bold  and  broad  style  of 
P.  ^thiopicnm.  P.  Angolense  is  the  only  one  which 
bears  no  resemblance  to  antlers. 

All  the  species  require  a  moist  atmosphere,  though 
the  humidity  should  be  reduced  during  the  winter. 
With  the  exception  of  P.  alcicorne  they  all  require  a 
high  temperature.  All  need  perfect  drainage,  and  in 
winter  they  shotild  not  have  too  much  direct  syringing, 
for  they  need  a  slight  rest  and  are  likely  to  spot  or 
damp-off  if  water  remains  on  the  foliage  too  long. 
P.  ^thiopicum  is  said  to  be  particularly  sensitive. 
Stag-horn  Ferns  are  often  grown  on  pieces  of  tree-fern 
stem.  They  are  fastened  to  such  support  or  to  a  board 
by  means  oi  wire,  having  first  furnished  the  roots  with 
a  slit  piece  of  peat  for  root-hold  and  some  sphagnum 
moss,  to  which  may  be  added  a  little  bonemeal  for  food 
and  some  charcoal  for  drainage.  A  little  moss  may  be 
added  every  year  or  two.  Eventually  the  barren  fronds 
will  entirely  cover  this  material  and  the  plants  should 
then  be  left  undisturbed  for  years.  A  Stag-horn  Fern, 
with  antlers  spreading  6  or  8  feet,  is  a  sight  never  to 
be  forgotten.  -w.  H.  Taplin  and  P.  L.  Atkins. 

PLATYCLlNIS  (Greek,  iroad  bed;  in  allusion  to  the 
clinandrium).  Orchiddcew.  Plants  with  small,  closely 
crowded  pseudobulbs,  each  with  a  single,  narrow,  ever- 
green leaf.  The  flowers  are  borne  in  graceful,  drooping 
racemes  6-10  in.  long.  They  are  small  and  not  showy, 
but  the  thread-like  racemes  arching  from  among  the 
densely  tufted  green  foliage  give  the  plants  a  pleasing 
appearance.  Sepals  and  petals  spreading;  labellum  3- 
lobed;  column  short,  with  an  erect-toothed  clinandrium 
and  a  large,  narrow,  erect  wing  on  each  side  of  the 
clinandrium.  About  20  species  in  India,  China  and  the 
Malay  Islands.  Heinrich  Hasselbring. 


1848.   Platycerium  grande 


The  several  species  of  Platyclinis  are  all  small,  com- 
pact-growing plants,  requiring  but  little  root-space. 
They  are  of  easy  culture  and  readily  adapt  themselves 
to  either  pot  or  basket  culture,  the  latter  being  prefer- 
able for  those  with  pendulous  flower-scapes.  The  roots 
do  not  like  being  disturbed,  but  when  repotting  is  neces- 
sary it  is  best  to  do  it  just  after  the  flowering  period. 
The  compost  should  consist  of  equal  parts  chopped  live 
sphagnum  moss  and  clean  peat  fiber.  The  roots  should 
be  carefully  distributed  and  the  compost  pressed  gently 
but  firmly  in  around  them,  leaving  the  surface  slightly 
convex  when  finished.  At  least  two-thirds  of  the  space 
should  be  devoted  to  free  drainage  with  potsherds  or 
bits  of  charcoal. 

A  shaded  location  and  moist  atmosphere,  with  a  tem- 
perature of  60-65°  F.  by  night  and  70-75°  by  day,  will 
afford  them  satisfactory  growing  conditions.  They  re- 
quire a  liberal  supply  of  water  at  the  roots,  with  occa- 
sional syringing  overhead  in  bright  weather  when  grow- 
ing, and  should  never  be  allowed  to  remain  long  dry 
even  when  at  rest.  The  plants  frequently  prodtice  side 
growths  from  the  old  pseudobulbs,  which  may  be  re- 
moved after  the  growths  are  matured,  leaving  three  or 
more  of  the  old  pseudobulbs  attached  to  each  piece, 
thus  increasing  the  stock.  When  no  natural  break 
occurs,  however,  the  plants  may  often  be  induced  to 
break  by  slightly  twisting,  or  notching  the  rhizome 
with  a  sharp  knife,  thereby  retarding  the  flow  of  sap  at 
that  point.  Robert  M.  Grey. 

gluind.cea,  Benth.  (DendrochUum  glumdceuni,  Lindl.). 
Pseudobulbs  crowded,  forming  dense  spreading  masses, 
the  young  ones  clothed  with  red  scales:  Ivs.  solitary, 
broadly  lanceolate,  tapering  to  a  petiole  which  is  en- 
closed by  the  sheath:  peduncle  from  the  top  of  the 
pseudobtilb,  slender,  bearing  a  long,  drooping  spike  of 
small  white  fls. :  sepals  and  petals  spreading,  oblong, 
acuminate;  middle  lobe  of  the  labellum  rotund,  curved, 
base  with  2  fleshy  ridges.  Spring.  Philippines.  B.M. 
4853.    G.C.  III.  18:552. 

filifdrmis,  Benth.  (Dendrochilitm  filiforme,  Lindl.). 
Pseudobulbs  crowded  :  Ivs.  linear-lanceolate  :  flower- 
stem  thread-like,  bearing  a  long,  pendulous  raceme  of 
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small,  pale  j-ellow  fls. :  sepals  and  petals  obovate;  la- 
bellum  cuneate-rotund,  auriculate  at  the  base.  Summer. 
Philippines.  l.H.  25:323  {as Dendroch Hum glumaceum) . 
G.F.  2:485. 

Cobl)i&.na,  Hemsl.  (De-ndrocluhim  Cobbiclnum,  Reichb. 
f. ).  Lvs.  oblong-lanceolate:  tls.  in  a  zigzag  raceme,  pale 
yellow,  with  an  orange  lip;  sepals  and  petals  triangular- 
oblong  ;  labellum  cuneate-f an- shaped,  retuse.  Nov., 
Dec.    Philippines.  Heinrich  Hasselbring. 


1849. 
Platycodon  grandiflorum. 


PLATYCODON  (Greek, 
plafys,  broad,  and  kodon, 
bell;  referring  to  the 
shape  of  the  flower). 
Ca mpanuldcece .  A  mono- 
typic  genus  of  very  handsome 
hardy  herbaceous  perennials,  with 
blue  or  white  bell-shaped  flowers; 
hence  the  name  "  Chinese  "  or  "Jap- 
anese Bellflower."  This  plant  was 
first  placed  in  Campanula  by  Jac- 
quin  and  later,  by  Schrader,  in 
Wahlenbergia;  and  it  is  still  some- 
times cult,  under  these  names.  In 
1830  it  was  given  a  new  genus 
(Platycodon)  by  A.  DeCandolle.  It 
is  distinguished  from  Campanula 
by  its  broadly  cup-shaped  flowers, 
the  stamens  dilated  at  the  base,  and 
the  capsule  opening  at  the  top  and 
not  at  the  sides.  From  Wahlenber- 
gia it  differs  in  the  valves  of  the 
capsule  being  opposite  to  the  calyx- 
lobes  instead  of  alternate  with 
them  Several  supposed  species  have  been  described  at 
different  times,  but  there  seems  to  be  no  doubt  that  the 
genus  is  distinctly  monotypic  and  that  all  forms  can  be 
referred  as  forms  of  the  type  P.  {/randiflorion ,  which 
has  been  widely  distributed  and  therel)y  grt-atly  modi- 
fied. It  has  been  found  in  a  wild  state  from  Dahuria  to 
Manchuria,  in  China,  in  Siberia,  Corea  and  Japan. 

Platycodon  requires  a  medium  sandy  loam,  and  does 
not  succeed  in  either  extremely  stiff  or  sandy  soils.  It 
is  particularly  sensitive  to  ill-drained  soils.  Under  suit- 
able soil  conditions  it  is  perfectly  hardy  and  will  even 
stand  considerable  neglect.  It  is  desirable  to  keep  the 
stems  tied  during  the  season,  for  if  once  allowed  to  fall 
they  can  never  be  raised  without  breaking.  In  autumn 
the  old  stems  should  not  be  cut  away,  but  the  ])lant  al- 
lowed to  die  off  naturally;  otherwise  the  crown  may  be 
injured.  It  can  be  propagated  (dther  by  division  or  by 
seeding,  the  latter  being  more  surely  successful  and 
therefore  preferatile;  besides,  a  greater  variety  of  flow- 
ers is  obtained  in  this  way.  More  care  and  skill  are 
necessary  in  propagation  by  division,  because  of  the 
fleshy  rootstock.  It  is  best  accomplished  in  sjiring, 
when  the  plant  is  breaking  into  new  growth. 


grandifldnim,  DC.  (Campdnula  grand i flora,  Jacq. 
Wuhlenbergia  grandiflora,  Schrad.).  Chinese  or  Jap- 
anese Bell-flower.  Balloon  Flower.  Fig.  1849. 
Plant  1-2  ft.  high,  forming  a  dense,  branching  bush  of 
upright  habit:  lvs.  lanceolate  or  ovate-lanceolate,  gla- 
brous, unequally  toothed:  fls.  large  and  open,  attaining 
3  in.  in  diani.,  produced  from  tips  of  branches,  inflated 
in  the  bud,  hence  sometimes  called  "balloon  flower"; 
corolla  5-lobed,  blue,  pale  blue-white,  or  variegated. 
June,  July.  G.C.  III.  28:223.  J. H.  III.  30:123.  F.S.  22: 
2332.  B.M.  252.-Var.  dlbum.  A  white-flowering 
form.  Var.  autumnale.  Later-flowering  form  from 
Manchuria.  Gn.  45,  p.  4(i2.  R.H.  1848 :.3G1 ;  18.-3: 
547. 

Var.    Jap6nicum   (P.   Jap6nicum,  Hort.)    is    of 
stronger  and  bushier  growth  and  freer-flowering. 
The  flowers  average  23^  in.  across;  the  inner  and 
outer  lobes  alternate  with  one  another,  giving  the 
flower  the  appearance  of   a  10-pointed   star. —  This   va- 
riety was  flrst  procured  by  Dreer  in  1895  from  Leonard 
Lille,  Lyons,  France,  who  offered  it  as  a  novelty  that 
season.     It  proved  to  be  a  first-class  and  desirable  sort 
and  has  been  tested  by  Dreer  since,  who  considers  it 
one  of  the  good  hai'dy  perennials. 

Var.  Mariesi  (P.  3fdriesi,  Hort.).  Recently  introduced 
into  England  from  Japan  by  Maries,  and  supposed  to  be 
identical  with  var.  glattcum  of  Siebold.  It  does  not  ex- 
ceed 1  ft  in  height:  growth  stouter  and  more  compact: 
lvs.  thicker  than  in  the  type:  fls.  are  as  large  or  larger 
than  the  type  and  varying  in  color  from  deep  purplish 
blue  to  pale  blue  or  lavender  and  white.  G.C.  III.  14:163. 
G.M.  37:35.  J.H.  III.  35:29.  Gn.  27:483;  45:904. -Var. 
semi-plenum.  Fls.  semi-double,  and  varying  in  color 
from  purple  to  white  ;  said  to  have  been  developed 
fi"om  var.  aJbitm.  Var.  striatum.  A  garden  form  with 
blue  or  white  fls.,  striped  with  white  or  blue. 

Arnold  V.  Stubenracch. 

PLATYCRATER  (Greek,  plafys,  broad,  and  crater, 
bowl;  alluding  to  the  broad,  enlarged  calyx  of  the  ster- 
ile fls.).  Saxifrugdcpoe.  A  monotypic  genus  allied  to 
Hydrangea.  The  species  is  a  prostrate  shrub,  with  op- 
posite serrate  lvs.  and  white,  comparatively  large  fls.  in 
long-peduncled,  loose  cymes,  the  marginal  ones  sterile 
and  with  enlarged  calyx;  petals  4;  stamens  numeroiis: 
fr.  a  2-celled  many-seeded  dehiscent  capsule.  It  is  not 
hardy  north,  and  of  little  decorative  value.  It  thrives 
best  in  rather  moist,  porous  soil  and  partly  shaded  po- 
sition and  is  easily  prop,  by  seeds,  greenwood  cuttings 
under  glass,  or  layers. 

argilita,  Sieb.  &  Zucc.  Prostrate  shrub:  lvs.  oblong 
to  oblanceolate,  cuneate  at  the  base,  acuminate,  glabrous 
except  on  the  veins  beneath,  thin,  light  green,  3-6  in. 
long:  cymes  3-10-fld.,  on  a  1-2-in.  long  peduncle:  fls. 
slender-pedicelled,  the  sterile  ones  apetalous,  1  in. 
across,  with  broad,  obtuse  sepals;  fertile  smaller,  with 
lanceolate  sepals  half  as  long  as  the  oblong-ovate  petals. 
July.  Japan.  S.Z.  1:27.  Gt.  15:516.  — Useful  for  rock - 
work  in  greenhouses.  Alfred  Rehder. 

PLATYLOMA  is  a  name  for  ferns  of  the  genus  Pclhia 
which  have  a  narrow  indusium  and  a  broad  soi-us.  For 
Platyloiiui  Bridgetiii  and  P.  falcata,  see  PellcKU. 

PLATYSTfiMON  (Greek  words  referring  to  the  dihtted 
filaments).  Papaverdcece.  Cream  Cups.  A  half-hardy 
annual  growing  about  a  foot  high  and  bearing  0-i>etaled 
pale  yellow  fls.  1-1/^  in.  across.  This  plant  is  improp- 
erly called  California  Poppy  in  some  catalogues.  It  is 
inferior  to  the  common  and  California  poppies  \n  hardi- 
ness, in  strength  and  variety  of  color,  and  in  size  of  fls., 
but  it  is  interesting  botanically  in  four  respects:  (1)  It 
is  unique  in  the  po]){)y  family  in  its  fruit,  which  is  not 
a  capsule  but  is  composed  of  numerous  carpels  that 
separate  at  maturity  into  linear  parts,  which  are  monili- 
form  (i.e.,  compressed  at  intervals  like  the  links  of  a 
necklace),  each  joint  containing  a  single  seed.  (2)  It  is 
remarkalde  for  the  dilation  of  the  filaments  of  the  an- 
thers, which  are  numerous  and  separate.  (.3)  It  is  one 
of  the  few  abnormal  nu>mbers  of  the  poppy  family  with 
entire  lvs.  (4)  The  petals  are  not  shed  quickly,  as  in 
the  common  poppies,  but  they  wither  and  remain  closed 
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over  the  foriuing:  fruit.  Platystemon  grows  wildjthrough- 
out  Ciiliforuiii,  except  in  the  inouiitains,  iitid  is  said  to 
prefer  a  loose  soil.    See  Annuals. 

Calif6rnicus,  Benth.  Cream  Cups.  Lvs.  mainly  oppo- 
site, st'ssile,  ligulate,  hispid:  tls.  light  yellow  to  cream 
color  or  white,  rarely  roseate;  sepals  ;{.  B.M.  3579.  B. 
R.  20 : 1()79.  B.  2  :G5.  Gn.  30,  p.  313.  -The  smooth-fruited 
form  figured  as  P.  leiocarpum  in  P.C.  2  :?(>  and  B.M.  3750 
is  said  by  the  Synoptical  Flora  to  be  "a  mere  state." 

W.  M. 

PLATYSTlGMA  (Greek,  broad  stigma).  Papaverclcece. 
Low,  slender  California  annuals  with  pale  yellow  fls. 
less  than  1  in.  across.  They  are  among  the  few  plants 
of  the  poppy  family  with  entire  lvs.  They  are  closely 
allied  to  Platystemon,  but  dilfer  in  having  the  filaments 
scarcely  dilated,  3  stigmas  instead  of  many,  and  the  fr. 
a  capsule  which  is  3-valved  at  the  apex.  Other  generic 
characters:  fls.  commonly  trimerous;  stamens  numer- 
ous, free;  stigmas  not  confluent.  Four  species  from 
Calif,  and  Oregon.  P.  lineare  is  the  only  one  with  thick 
stigmas  and  also  differs  in  its  tufted  habit,  the  others 
having  leafy  and  branching  stems.  It  is  figured  in  B.M. 
3575  with  pale  j'ellow  fls.;  in  B.R.  23:1954  it  is  shown 
with  3  white  petals  alternating  with  yellow  ones.  Platy- 
stigraas  seem  never  to  have  been  offered  for  sale  in 
America. 

PLATYTHfiCA  (Greek,  broad  anther  cells) .  Treman- 
drdcew.  A  heath-like  Australian  shi'ub,  with  foliage  like 
a  bed-straw  (or  Galium)  and  many  5-pointed  starry  blos- 
soms of  light  purple  borne  toward  the  end  of  the 
branches.  Each  flower  is  about  1  inch  across,  and  its 
■center  is  marked  with  a  star  of  red.  Platytheca  belongs 
to  a  small,  beautiful  and  distinct  family  of  Australian 
shrubs,  composed  of  3  genera,  of  which  Tetratheca  is 
the  dominant  type.  The  Tremandra  family  resembles 
the  Polygala  family  in  the  structure  of  the  capsule,  but 
differs  in  the  regularity  and  estivation  of  the  flower;  it 
resembles  the  Pittosporacefe  in  having  a  very  small  em- 
bryo immersed  in  coi)ious  albumen,  and  particularly  the 
genus  Cheiranthera  in  having  anthers  which  open  by  a 
pore  at  the  top.  The  three  genera  of  Tremandracese  are 
distinguished  from  one  another  by  the  anthers;  Tre- 
mandra differs  from  the  other  two  in  having  the  anthers 
jointed  with  the  filaments  ;  in  Platytheca  the  anthers 
have  4  cells  all  in  the  same  plane;  in  Tetratheca  the 
anthers  are  2-celled  or  4-celled,  with  2  cells  in  front  of 
the  2  others. 

Other  generic  characters  of  Platytheca:  floral  parts 
in  5's;  stamens  in  2  distinct  series,  with  4  parallel  cells 
in  a  single  plane  contracted  into  a  tube  at  the  top:  cap- 
sule opening  loculicidally  at  the  edge,  with  the  4  valves 
splitting  septicidally:  seeds  glabrous,  without  appen- 
dage.   Only  one  species. 

galioides,  Steetz.  {P.  verficilldta,  Baill.).  Lvs. linear, 
%  in.  long,  about  10  in  a  whorl,  hairy.  Said  to  bloom  in 
June.  P.M.  13:171  (as  Tetratheca  verticillata).— This 
plant  deserves  to  be  better  known.  Cuttings  of  half- 
ripened  wood  root  freely  under  a  bell-glass  in  a  shaded 
house  at  G0°.  Cuttings  rooted  in  February  or  March 
will  make  good  plants  in  5-inch  pots  in  one  year.  In 
summer  keep  them  plunged  outside,  but  covered  with 
shaded  sash.  By  trimming  frequently  they  will  make 
well-shaped  plants,  needing  no  supports.  Kept  in  a 
coolhouse  (45°)  during  winter,  they  will  be  covered  with 
bloom  in  March  and  April.  The  flowers  last  but  a  short 
time,  but  the  plant  is  so  free  that  it  is  always  covered 


■with  bloom. 


H.  D.  Darlingtox  and  W.  M. 


PLECTOCOMIA  (Greek,  plaited  hair,-  application  ob- 
scure). Palmdcew.  Six  species  of  East-Indian  climbing 
palms  which  fruit  once  for  all  and  then  die.  One  of  the 
most  interesting  species  is  P.  Kliasyana,  which  is  fig- 
ured in  B.M.  5105  under  the  erroneous  title  of  i'.  Assam- 
ica.  This  species  has  a  slender  stem  CO-80  ft.  long, 
and  al)out  as  thick  as  a  man's  arm,  being  slightly 
thicker  above  than  at  the  base.  The  lvs.  attain  30  ft. 
and  are  pinnate  only  in  the  lower  half,  the  rest  of  the 
leaf  being  a  long,  whip-like  extension  of  the  rachis  of 
the  leaf.  A  singular  feature  of  this  palm  is  the  device 
by  which  it  climbs.    This  consists  of  a  series  of  com- 


pound spines  snaped  like  a  downward-pointing  Human 
hand,  the  back  of  the  hand  being  yellow  and  the  5 
or  G  fingers  composed  of  brown  spines.  These  organs 
are  scattered  all  along  the  lower  side  of  the  flattened 
rachis.  They  hook  on  the  branches  of  trees  and  thus 
enable  the  palm  to  climb  for  light. 

"A  yet  more  wonderful  provision  of  nature,"  says 
Hooker,  "is  observed  in  the  young  and  yet  unfolded 
leaves  of  these  plants  during  the  period  when  they  in- 
sert themselves  upwards  among  the  branches  of  the 
forests,  for  then  these  spines  are  upright  and  lie  flat 
against  the  stalk  of  the  leaf,  not  becoming  reflcxed  till 
they  are  needed  as  a  means  of  supjxirt."  Pr()))ahly  all 
the  species  possess  these  flagelliform  leaves  and  re- 
markable spines.  The  whip-like  leaf -tips  may  act  as  ten- 
drils. The  genus  is  little  known  to  cultivators,  and  only 
one  species  is  offered  in  the  U.  S.  The  genus  is  allied 
to  the  rattans  (Calamus),  which  also  are  climbers. 
William  Watson  writes  that  the  fruit  of  a  Plectocomia 
is  a  shell  composed  of  many  small,  tightly  overlapping 
scales,  inclosing  a  round  seed  which  has  a  solid  whitish 
albumen  almost  as  hard  as  ivory.  Watson  adds  that 
young  plants  are  ornamental,  but  their  spiny  lvs.  are  a 
drawback,  and  the  lvs.  are  much  more  easily  broken 
than  those  of  most  palms. 

elong-^ta,  Mart.  Lvs.  very  large;  Ifts.  1-lJ^  ft.  x2  in., 
sparsely  white  powdery  beneath,  with  3  very  slender 
parallel  nerves  or  costae.  Penang,  Sumatra,  Java. — 
Offered  in  1890  by  Reasoner  Bros. 

PLECTOPOMA.  a  few  species,  now  apparently  much 
hybridized,  all  referred  to  Gloxinia. 

PLECTRANTHUS  (Greek,  spurred  flower).  Labidtce. 
A  large  and  uninteresting  genus  of  herbs  and  sub- 
shrubs,  widely  scattered,  bearing  rather  small  or  small- 
ish fls.,  ranging  from  blue  and  purple  to  lilac.  There 
are  said  to  be  some  species  with  fls.  nearly  an  inch  long. 
The  genus  is  closely  allied  to  Coleus,  being  distin- 
guished by  having  the  stamens  free  instead  of  united  st 
the  base  into  a  tube,  which  is  distinct  from  the  corolla. 
In  other  respects  the  genus  has  wide  limits  of  variation. 
Sixty-six  species  are  described  in  DC.  Prod.  12:l5 
(1848).    Sometimes  called  Cockspur-flower. 

fruticdsus,  L'H^rit.  South  African  shrub,  3-4  ft. 
high:  lvs.  4  in.  or  more  long,  petiolate,  broadly  ovate, 
doubly  dentate:  racemes  laxly  panicled:  whorls  about 
3-6-fld.:  fls.  blue;  pedicles  1%  in.  long;  coroUa-tul  e 
spurred  above  the  base:  fruiting  calyx  declinate.  — Said 
to  be  an  elegant  shrub.  Ernest  Braunton  has  a  specimen 
at  Los  Angeles,  which  is  4  ft.  high  and  6  ft.  through. 

PLECTKONIA  (Greek,  cockspur ;  referring  to  th-' 
spines).  Rubiarece.  About  70  species  of  shrubs  or 
small  trees,  founi  in  the  Old  World,  mostly  in  the  trop- 
ics. They  are  more  or  less  spiny  and  have  somewhat 
funnel-shaped,  5-parted  fls.,  with  reflexed  segments  val- 
vate  in  the  bud,  and  a  hairy  or  naked  throat.  Calyx 
obovate  or  oblong ;  stamens  5,  in  the  throat;  style 
short;  stigma  subcapitate,  of  2  approximate  lamellae: 
berry  obovate-oblong,  compressed,  didymous,  2-stoned: 
stones  indehiscent,  1-seeded. 

spindsa,  Klotzsch.  Very  spiny  South  African  shrub, 
5-8  ft.  high:  lvs.  fasciculate,  oval  or  obovate, 'obtuse, 
entire,  1-13^  in.  long:  racemes  or  panicles  shorter  than 
the  lvs.:  peduncles  axillary,  5-12-fld.:  corolla-tube 
shorter  than  the  limb;  throat  naked.  Int.  by  Prances- 
chi,  Santa  Barbara. 

PLEldNE  (from  Greek  mythology;  Pleione,  mother 
of  the  Pleiads).  Orchidclcew.  A  small  genus  closely 
related  to  Coelogyne,  but  having  annual  deciduous  lvs. 
and  pseudobulbs.  Natives  of  the  mountains  of  India, 
extending  to  elevations  where  snow  and  frost  are  not 
uncommon.  Few  species  are  cultivated  in  America. 
See  Orchid. 

maculata,  Lindl.  Pseudobulbs  round,  flattened,  do 
pressed  at  the  top,  forming  a  fleshy  ridge  around  the 
summit:  lvs.  lanceolate,  from  inflated  sheaths:  fls.  pre- 
ceding the  lvs.,  on  short  peduncles;  sepals  and  petals 
lanceolate,  spreading,  white;  labellum  funnel-shaped, 
with  5-7  fringed  lamellae  extending  the  entire  length  of 
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the  labellums,  side  lobes  streaked  with  purple,  middle 
lobe  ovate,  wavy,  white,  spotted  with  purple  and  yellow. 
The  Ivs.  fall  in  Sept.;  fls.  in  Nov.  B.M.  4691.  F.S. 
14:1470.  F.  1851:97  (all  as  Ccelogyne  maculata).  —  Viir. 
Bermdnica  was  once  offered  by  Wm.  Mathews. 

prsBCOZ,  D.  Don  (P.  Wallichidna,  Lindl.  &  Paxt. ). 
Fig.  1850.  Pseudobulbs  flask-shaped,  depressed,  dull 
green,  warted  and  covered  with  a  network  of  the  old 
split  sheaths  :  Ivs.  broadly  lanceolate,  plicate:  fls. 
large,  on  short  peduncles  ;  sepals  long  lanceolate, 
spreading,  pink;  petals  similar  but  narrower;  labellum 
trumpet-shaped,  indistinctly  lobed.  pink,  white  and  yel- 
low in  the  throat;  disk  with  longitudinal  fringed  lamel- 
lae, margin  dentate-flmbriate.  Oct.,  Nov.  B.M.  4496. 
B.R.  26-24,    P.M.  6:25  (all  as  Ccelogyne  Wallichiana) . 


1850.   Pleione  praecox  (X  %). 

Lagen&ria,  Lindl.  &  Paxt.    Pseudobulbs  clustered  and 

depressed,  as  in  the  other  species,  dull  green,  mottled 
with  brown:  fls.  about  4  in.  across,  rose-lilac;  sepals 
and  petals  narrowly  lanceolate ;  labellum  convolute, 
crisp  on  the  margin,  pale  lilac,  blotched  with  yellow 
and  deep  crimson  in  the  throat  and  having  several  yel- 
low crests.  Aug.-Nov.  HiiiialavaMts.  B.M.  5370.  F.S. 
2:5:2386.  I.H.  14:510  (all  as  Vtvlotjijne  Lagenaria).  Gn. 
51,  p.  64. 

Eeichenbachi^na,T.  Moore.  Pseudobulbs  5-8-grooved, 
flask-shaped  but  suddenly  contracted  at  the  top :  scape 
1-2  in.  long,  closely  sheathed:  sepals  and  petals  linear- 
oblong,  pale  purple  to  white;  labellum  nearly  white, 
middle  lobe  white  with  few  pale  purple  spots,  with  3 
crests;    margin    ciliate -toothed.     Autumn.      Rangoon. 


B.M.  5753. 


Heineich  Hasselbking. 


PLEROMA.    See  Tihouchina. 

PLEURISY  ROOT  is  Ascleplas  fuherosa. 

PLEUROTHALLIS  (Greek,  lateral  branch;  referring 
to  the  inflorescence,  wliich  arises  from  the  axil  of  the 
leaf).  Orchiddce(e.  One  of  the  largest  of  the  genera  of 
orchids  containing  about  400  species,  dispersed  in  the 
region  extending  from  Brazil  and  Bolivia  to  Mexico  and 
the  West  Indies.  On  account  of  their  small,  inconspicu- 
ous flowers  these  plants  are  of  no  horticultural  value, 
and  not  generally  cultivated.  Stems  clustered  on  the 
rhizome,  sheathed  with  scales  below  and  bearing  a 
single  l(!af  at  the  summit:  fls.  in  a  nodding  raceme  from 
the  axil  of  the  leaf;  sepals  free  or  the  lateral  ones 
united  at  the  liase;  petals  smaller;  Ial)ellum  free,  simi- 
lar to  the  petals  or  3-]obed;  cojuinn  short,  without 
lateral  branches. 


Boezlii,  Reichb.  f.  Lvs.  oblong-lanceolate,  4-10  in. 
long:  flower-stem  often  a  little  longer  than  the  lvs.:  fls, 
purple-brown,  in  a  one-sided  raceme.    Colombia. 

omita,  Reichb.  f .  A  very  small  cespitose  plant  with 
lvs.  scarcely  1  in.  long:  fls.  opening  successively  on 
erect,  zigzag  racemes  a  few  inches  long,  inconspicuous, 
yellow  with  brown  spots.  B.M.  7094.  — The  plant  is 
easily  distinguished  by  the  sepals,  which  are  fringed 
with  silvery  pendulous  hairs. 

Heineich  Hasselbbing. 

PLUM.  Plate  XXX.  It  is  probably  more  difficult  to 
give  specific  practical  advice  for  the  management  of  the 
Plum  than  for  any  other  common  fruit.  This  is  because 
the  cultivated  Plums  represent  several  distinct  species 
which  are  not  equally  adapted  to  all  parts  of  the  coun- 
try, and  the  same  remarks  will  not  apply  to  them  all. 
There  is  no  country  in  which  the  domesticated  Plum 
flora  is  so  complex  as  in  North  America,  for  we  not 
only  grow  the  specific  types  of  Europe  and  of  Japan, 
but  also  species  that  are  peculiar  to  our  own  country. 
In  the  northeastern  states  and  on  the  Pacific  slope  the 
European  or  Domestica  types  are  the  leading  Plums.  In 
these  same  areas  and  also  in  the  South  and  in  parts 
of  the  mid-continental  region,  the  Japanese  Plums  are 
now  popular  and  are  gaining  in  favor.  In  the  cold 
North,  in  the  great  interior  basin,  and  also  in  most 
parts  of  the  South,  various  native  types  now  consti- 
tute the  leading  cultivated  Plums.  These  native  Plums 
are  developed  from  wild  species  of  the  countrj',  and 
they  are  unknown  in  cultivation  (except  in  botani- 
cal or  amateur  collections)  in  any  other  part  of  the 
world.  These  have  been  developed  chiefly  within  a  half 
century,  although  a  few  varieties  are  older  than  this. 
For  a  history  of  this  evolution,  see  "Sketch  of  the  Evo- 
lution of  our  Native  Fruits." 

The  Plums  cultivated  in  North  America  belong  to  the 
following  groups  ( see  Prunus ) : 

1.  Domestica  or  European  tj-pes,  Prnnns  domestica. 
Native  to  western  Asia.  Comprises  the  common  or  old- 
time  Plums,  such  as  Green  Gage,  Lombard,  Bradshaw, 
Yellow  Egg,  Damsons,  and  the  like.  The  leading  Plums 
from  Lake  Michigan  eastward  and  north  of  the  Ohio, 
and  on  the  Pacific  slope.  Figs.  1851  to  1856  are  of 
this  species.  Of  late  years,  hardy  races  of  Prvvns 
domestica  have  been  introduced  from  Russia.  These 
have  value  for  the  colder  parts  of  the  plum  growing 
regions.  Figs.  1853-5  show  representative  forms  of  the 
Russian  type. 

2.  The  Myrobalan  or  cherry-Plum  type,  Prunns  ceras- 
ifera.  Native  to  southeastern  Europe  or  southwestern 
Asia.  Much  used  for  stocks  upon  which  to  bud  Plums, 
and  also  the  parent  of  a  few  named  varieties,  as 
Golden  Cherry  ;  and  DeCaradeuc  and  Marianna  are 
either  offshoots  of  it  or  hybrids  between  it  and  one  of 
the  native  Plums. 

3.  Japanese  types,  Prunns  tri flora.  Probably  native 
to  China.  The  type  seems  to  be  generally  adapted  to  the 
United  States,  and  will  certain!}'  be  of  great  value  to 
both  the  South  and  North.  This  species  first  appeared 
in  this  country  in  1870,  having  been  introduced  into 
California  from  Japan.  For  historical  sketch,  see  Bull. 
62,  Cornell  Exp.  Sta.  (1894);  also  Bull.  106  (1896). 

4.  The  Apricot  or  Simon  Plum,  Prnnus  Simonii. 
Native  to  China.  Widely  disseminated  in  this  country, 
but  little  grown  except  in  parts  of  California.  Intro- 
duced about  1881. 

5.  The  Americana  types,  Prnnus  Americana.  The 
common  wild  Plum  of  the  North,  and  extending  west- 
ward to  the  Rocky  mountains  and  southward  to  the 
Gulf  and  Texas.  Admirably  adapted  to  climates  too 
severe  for  the  Domestica  Plums,  as  the  Plains  and  the 
upper  Mississippi  valley.  See  Cornell  Bulletin  38  for 
an  early  account  of  the  native  Plums.    Fig.  1857. 

6.  The  Wild  Goose  or  Hortulana  types,  Priinns  hort- 
ulana.  A  mongrel  type  of  Plums,  comprising  such 
kinds  as  Wild  Goose,  Wayland,  Moremaji,  Miner  and 
Golden  Beauty.  These  are  no  doubt  hybrids  of  the 
last  and  tlii'  next. 

7.  The  (jhickasaw  types,  Pruniis  angiistifolia  (or  P. 
Chicasa).  Native  to  tlie  southern  states,  and  there 
cultivated  (from  southern  Pennsylvania  southwards)  in 
sucli  varieties  as  Newman,  Caddo  Chief  and  Lone 
Star. 
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8.  The  Sand  Plum,  Prunus  angustifolia,  var.  Watnoni. 
Native  to  Kansas  and  Nebraska.  A  bush-like  species, 
little  known  in  cultivation.  A  hybrid  of  this  and  the 
Western  Sand  Cherry  is  the  Utah  Hybrid  Cherry. 

9.  The  Beach  Plum,  Primus  maritima.  Native  to  the 
coast  from  New  Brunswick  to  Virginia.  In  cultivation 
represented  by  the  unimportant  Bassett's  American; 
also  as  an  ornamental  plant. 

10.  The  Pacific  coast  Plum,  Prunus  subcordafa. 
Native  to  Oregon  and  California.  Sparingly  known  in 
cultivation,  chiefly  in  the  form  known  as  the  Sisson 
Plum  (var.  Kelloggil.) 

The  Plum  of  history  is  Prunus  domestica.  It  is  to 
this  species  that  general  pomological  literature  applies. 
It  gives  us  the  prunes  (which  see).  Perhaps  it  would 
be  serviceable  to  classify  the  Domestica  Plums  into  five 
general  groups,  although  any  classification  is  arbitrary 
at  certain  points : 

(a)  Prunes,  characterized  by  sweet  firm  flesh,  and 
capable  of  making  a  commercial  dried  product.  They 
may  be  of  anj'^  color,  although  blue-purple  prunes  are 
best  known.  Some  of  the  prunes  are  grown  in  the 
East  as  ordinary  market  Plums,  being  sold  in  the 
fresh  state.  Almost  any  Plum  can  be  made  into  dried 
prunes,  but  the  varieties  used  commercially  for  this 
purpose  constitute  a  more  or  less  distinct  class  of  firm 
and  thick-fleshed  kinds.  In  the  East,  prune  is  nothing 
more  than  a  varietal  name.     See  Prune. 

(h)  Damsons,  comprising  very  small,  firm  Plums  of 
various  colors,  generally  borne  in  clusters,  the  leaves 
mostly  small.  The  run-wild  Plums  of  old  roadsides 
and  farmyards  are  mostly  of  the  Damson  type. 
Fig.  185fi. 

(c)  The  green  gages,  comprising  various  small, 
green  or  yellow-green  Plums,  of  spherical  form  and 
mostly  of  high  quality.  Reine  Claude  is  the  common- 
est representative  of  this  group  in  the  East.  The 
name  Green  Gage  often  stands  for  a  group  rather  than 
for  a  variety. 

(d)  Large  yellow  Plums,  such  as  Coe  Golden  Drop, 
Washington,  and  the  like. 

(e)  Large  colored  Plums,  including  the  various 
red,  blue,  and  purple  varieties,  like  the  blue  prunes, 
Lombard,  Bradshaw,  Quackenboss,  etc. 

The  Japanese  Plums  (Prunus  tri flora)  differ  from 
the  Domesticas  in  having  longer,  thinner,  smooth  and 
mostly  shining  leaves,  smooth  twigs,  a  greater  tendency 
to  the  production  of  lateral  fruit-buds  on  the  annual 
growth,  and  mostly  rounder  or  shorter  fruits  with  col- 
ors running  more  to  cherry-reds  and  light  yellows. 
Most  of  the  varieties  are  as  hardy  as  the  Domestica 
series.  The  Japanese  varieties  are  important  because 
they  add  variety  to  the  list,  and  especially  because  they 
are  rich  in  very  early  kinds,  and  the  fruit  is  so  firm  that 


now  believed  to  rejjresent  a  hybrid  class),  represent  a 
wide  range  of  varieties.  Those  from  Prunus  Americana 
parentage  are  very  hardy  and  are  adapted  to  regions  in 
which  the  Domestica  and  Japanese  types  are  tender, 
as  in  northern  New  England,  parts  of  Canada,  and  the 
northern  Plains  states.  Those  partaking  strongly  of 
P.  angustifolia  parentage,  and  the  greater  part  of  the 


18j1.    Fliim— Peter  Yellow  Gage  (X  3^). 

it  carries  well;  aside  from  this,  the  trees  are  vigorous 
and  very  productive,  and  they  are  less  liable  to  injuries 
from  black-knot  and  curciilio  than  the  Domesticas  are. 

The  native  Plums,  chiefly  offspring  of  Prunus  Amer- 
icana, P.  angustifolia  and  P.  hortulana  (the  last  name 


1852.   Plum— Fellenbere  or  Italian  Prune  (X  3^2). 

Hortulanas,  thrive  well  in  the  South,  where  the  climate 
is  too  continuously  hot  for  other  Plums  or  where  the 
fruit-rot  fungus  is  too  prevalent. 

Plum-growing.  — The  Plum  thrives  on  a  variety  of 
soils.  The  Domesticas  generally  do  best  when  planted 
upon  clay  loam.  They  usually  thrive  best  on  lands 
which  are  suited  to  pears,  or  on  the  heavier  lands  to 
which  apples  are  adapted.  Yet  there  are  many  varie- 
ties which  grow  well  on  lands  that  are  comparatively 
light  or  even  almost  sandy.  The  Americanas  thrive 
best  in  a  rather  moist  soil,  and  mulching  is  often  very 
favorable  to  the  size  and  quality  of  the  fruit. 

The  stocks  upon  which  Plums  are  grown  are  very  va- 
rious. By  far  the  greater  number  of  the  trees  in  the 
North  are  now  grown  upon  the  Myrobalan  stock,  which 
is  a  species  of  rather  slow-growing  Plum,  native  to 
southeastern  Europe  and  southwestern  Asia.  This  is 
the  stock  that  is  sometimes  recommended  in  the  older 
fruit  books  for  the  making  of  dwarf  trees ;  but  unless 
the  top  is  kept  well  headed  in,  the  trees  generally  make 
normal  growth  upon  it.  Trees  grown  upon  this  root  are 
usually  larger  and  finer  at  one  or  two  years  of  age  than 
those  grown  upon  other  Plum  stocks,  and  the  probability 
is  that  they  are  nearly  as  useful  from  the  grower's  stand- 
point as  any  other.  However,  there  are  some  varie- 
ties that  overgrow  the  Myrobalan,  and  the  stock  is 
likely  to  sprout  from  the  ground  and  thereby  cause 
trouble.  Probably  the  most  ideal  stock  for  Domesticas, 
from  the  standpoint  of  the  grower,  is  the  Domestica 
itself,  but  seeds  of  it  are  more  difficult  to  secure,  the 
stock  is  more  variable  and  it  is  more  likely  to  be  injured 
in  the  nursery  row  by  leaf  fungi;  therefore,  as  a  matter 
of  practice,  the  Myrobalan  has  very  generally  supplanted 
it.  In  the  southern  states  the  peach  is  largely  used  as: 
a  stock  upon  which  to  grow  Plums,  and  it  seems  to  be 
gaining  favor  in  the  North.  It  is  undoubtedly  a  very 
excellent  stock  for  sandy  lands,  and,  in  fact,  is  proba- 
bly better  for  such  lands  than  the  Myrobalan  itself. 
Some  varieties  — of  which  Lombard  and  French  Dam- 
son are  examples— do  not  take  well  on  the  peach.  The 
Japanese  Plums  are  commonly  worked  upon  the  peach. 
The  Marianna  stock,  which  is  much  recommended  in 
the  South,  has  not  found  favor  in  the  North.  Some 
varieties  of  Plums  are  such  slow  and  crooked  growers 
in  the  nurseries  that  it  is  advisable  to  top-graft  or 
bud  them  on  some  strong  and  straight  stock.  The  Lom- 
bard is  no  doubt  the  best  stock  for  this  purpose  now 
grown  by  nurserymen.  The  old  Union  Purple  is  one  of 
the  best  stocks,  but  it  is  not  much  grown  at  the  present 
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time.  Reine  Claude,  Germau  Prune,  Copper,  are  prob- 
ably best  when  top-worked  on  some  strong  stock.  For 
man)'  native  varieties,  seedlings  of  vigorous  natives,  as 
of  Golden  Beauty  and  Wayland,  make  excellent  stocks. 
Americanas  should  be  worked  on  their  own  seedlings, 
at  least  in  the  North.  In  the  South  they  are  often 
budded  on  Marianna. 

Plum  trees  are  usually  planted  when  two  years  old 
from  the  bud,  although  some  of  the  strong-growing 
kinds  may  be  planted  at  a  year  old  with  the  very  best 
results.  As  a  rule.  Plum  trees  are  planted  about  as  far 
apart  as  peaches  are,  that  is,  from  15  to  20  feet  apart 
each  way.  Many  growers  prefer  to  plant  them  closer  one 
way  than  the  other  and  eventually  to  stop  cultivation  in 
one  direction.  If  this  sj^stem  is  used,  they  may  be  placed 
18  or  20  feet  apart  one  way,  and  from  8  to  12  feet  the 
other  way.  When  planted,  the  trees  are  pruned  in  essen- 
tially the  same  way  that  apple  trees  are.  It  is  generally 
advisable  to  start  tops  as  low  as  possible  and  yet  allow 
of  the  workiuic  of  the  curculio  catcher  below  them.  This 
means  that  the  limbs  should  start  from  3  to  4  feet  above 
the  ground.  With  the  modern  implements  and  methods 
of  tillage,  there  is  little  inconvenience  in  working  the  land 
if  tops  are  started  as  low  as  this.  The  sulisc(juent  prun- 
ing of  tlie  Plum  tree  has  no  special  diliiiiilties.  About 
four  or  five  main  limbs  are  allowed  to  form  the  frame- 
work of  the  top,  and  in  most  varieties,  especially  those 
which  are  not  very  tall  growers,  the  central  trunk  or 
leader  may  be  allowed  to  remain.  The  frtiit  of  the 
Domestlcas  is  borne  mostly  on  spurs,  as  shown  in  Fig. 
1858.  These  spurs,  therefore,  should  not  be  removed 
unless  it  is  desired  to  thin  the  fruit.  In  the  Americanas 
and  the  Japanese  varieties,  the  fruit  is  borne  both  on 
spurs  and  on  the  annual  axial  growth. 

Insects  and  Diseases.  — The  black-knot  is  one  of  the 
most  serious  Plum  diseases.  It  is  best  kept  in  check  by 
systematically  cutting  it  out.  The  grower  should  go 
over  his  orchard  for  it  in  the  summer  time  and  again  as 
soon  as  the  leaves  fall.  If  trees  are  thoroughly  sprayed 
every  year  with  Bordeaux  mixture  for  the  leaf -blight 
fungus,  the  black-knot  will  make  comparatively  little 
headway  in  the  orchard. 

The  l)light,  which  causes  the  leaves  to  fall  in  August 
or  September,  is  one  of  the  most  serious  diseases  in 
the  Plum  orchard ;  but  the  disease  can  readily  be  kept 
in  check  by  thorough  spraying  with  Bordeaux  mixture 
two  or  three  times  during  the  summer.  The  mixture  for 
spraying  Plums  should  be  weaker  than  for  apples,  par- 
ticularly for  the  Japanese  varieties. 

The  fruit-rot  is  the  work  of  a  fungtis.  Many  times 
the  dead  and  dried  fruit  may  be  seen  hanging  on  the 
tree  all  winter,  as  shown  in  Fig.  1859;  and  in  such  cases 
it  is  very  likely  that  the  fruit-spur  may  be  killed,  as  the 
upper  one  in  the  picture  has  been.  In  handling  this 
disease,   the  first   consideration  is  the   fact  that  some 
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1853.  Early  Red,  one  of  the  Russian  Plums  (X  %). 

varieties  are  much  more  susceptible  to  it  than  others. 
The  Lombard  is  one  of  the  worst.  Again,  if  the  fruit 
grows  in  dense  clusters,  the  disease  is  more  likely  to  be 
severe.  The  thinning  of  the  fruit,  tlierefore,  is  one  of 
the  very  best  preventives  of  the  spread  of  the  disease, 
and  at  the  same  time,  also,  one  of  the  raost  efficient 
means  of  increasing  the  size,  quality  and  salableness  of 


the  product.  Thorough  spraying  with  Bordeaux  mix- 
ture is  a  specific  for  the  trouble. 

The  curculio,  which  causes  wormy  fruit,  can  be  held 
in  check  by  the  jarring  process,  as  described  under 
Peaclfi. 

For  literature  on  Plums,  see  Waugh's  "Plums  and 
Plum  Culture  ;  "  Bulletins  by  Waugh,  Goff  and  Craig, 
chiefly  on  Native  Plums.   Bull.  131.  Cornell  Exp.  Sta. 


1854.   Moldavka,  a  Russian  Plum  (X  %). 

(from  which  the  above  account  is  adapted);  bulletins 
of  Cornell  Exp.  Sta.  on  Japanese  Plums,  and  also  No. 
38  on  Native  Plums.  l_  jj    b_ 

Cultivation  of  Native  Plums.— Approximately  300 
varieties  of  Plums,  derived  chiefly  from  6  native  types, 
are  now  propagated  by  American  nurserymen  and 
planted  in  American  orchards.  A  large  number  of 
these  varieties  are  comparatively  worthless,  and  must 
presently  be  discarded.  A  creditable  minority,  however, 
has  qualities  of  absolute  and  considerable  merit,  and 
may  be  looked  on  as  permanent  additions  to  our  pomo- 
logical  wealth.  The  native  varieties  are  now  propagated 
and  planted  bj^  thousands  annually,  both  for  home  use 
and  for  market.  For  certain  culinary  purposes  many  of 
the  natives  are  superior;  and  in  many  places,  particu- 
larly in  states  of  middle  latitude,  they  are  the  most 
profitable  market  Plums  grown. 

The  Americana  Plums  are  especially  qualified  to  with- 
stand the  severity  of  northern  winters.  They  are  su- 
perlatively hardy.  They  are  practically  the  only  Plums 
grown  in  tlie  cold  northwestern  states  (except  the  com- 
paratively unimportant  Nigras  and  the  Miners)  and  their 
usefulness  in  northern  New  England  and  middle  Canada 
is  limited  only  by  the  extent  to  which  they  are  known. 
Their  cultivation  has  been  developed  to  a  special  degree 
in  Iowa,  Wisconsin,  Minnesota,  and  adjacent  states.  For 
this  region  they  must  be  propagated  always  on  Americana 
stock.  This  stock  has  other  advantages  besides  its  har- 
diness, and  it  is  rapidly  coming  into  extensive  use  for 
all  sorts  of  Plums  in  the  northwest.  The  sand  cherry 
is  sometimes  used  as  a  stock,  but  has  not  yet  passed  the 
experimental  stage.  It  dwarfs  Americana  Plums  worked 
on  it.    It  is  perfectly  hardy. 

The  Americana  Plums  are  wayward  and  awkward 
growers.  With  many  varieties  it  is  impossible  to  make 
a  comely  orchard  tree.  They  do  not  appear  to  take 
very  kindly  to  pruning;  and  the  usual  method  has  been 
to  let  them  very  nuieh  alone.  Careful  pruning  dur- 
ing the  first  few  years,  directed  with  a  view  to  forming 
an  open  top  on  comparatively  few  supporting  main 
branches,  will  do  something  toward  shaping  the  trees; 
but  with  our  present  knowledge,  no  extensive  pruning 
can  be  recommended  for  mature  trees.  The  method 
of  heading-in,  as  often  practiced  with  the  Domestica 
Plums,  is  especially  unadapted  to  tlie  Americanas. 

The  Americana  Plums  are  early  and  very  prolific 
bearers.  Overbearing  is  a  habit  and  a  serious  fault  with 
most  varieties.  Extensive  thinning  of  the  fruit  is  in- 
dispensable. The  trees  are  sometimes  severely  attacked 
by  shot-hole  fungus,  and  thorough  sjjrayiiig  with  Bor- 
deaux mixture  is  necessjiry.  The  fruit-rot  (nionilia)  at- 
tacks all  the  native  Plums  more  or  less,  and  must  be 
controlled  by  Bordeaux  mixture.    See  Spra ii'ntg. 

The  Nigra  grou])  lias  two  or  three  important  varie- 
ties of  su])('rior  hardiness,  as  Cliciiev  and  Aitkin.  In 
general  they  bloom  earlier,  aixi  fruit  less  heavily  than 
the  Americanas.    Their  habits  and  culture  are  the  same. 
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The  Miner-like  varieties  are  hardly  to  be  distin- 
guished from  the  Americanas  in  any  way.  They  have 
practically  the  same  geographical  range,  and  may  be 
given  the  same  treatment  in  the  orchartl. 

The  Wayland  group  includes  several  varieties  of 
great  value,  especially  for  the  South.  Of  these  Way- 
land,  Golden  Beauty,  Moremah,  Benson,  and  Kanawha 
may  be  mentioned.  They  are  not  to  he  recommended 
generally  for  localities  north  of  Massaciiusctts  and  Ne- 
braska, their  northern  limit  being  determined  less  by 
their  non-hardiness  than  by  the  very  late  ripening.  This 
habit  of  late  ripening,  combined  with  very  late  bloom- 
ing, makes  them  desirable  for  late  marketing,  particu- 
larly in  southern  markets.  They  are  very  prolific  and 
constant  bearers.  Tlie  trees  are  free-growing,  usually 
of  rather  spreading  habit,  and  will  bear  heading-back 
better  than  the  Americanas.  The  pruning  knife,  if  used 
in  season  and  with  good  judgment,  will  assist  in  mak- 
ing comparatively  open-headed  and  amiable  trees  of 
these  varieties. 

The  Wild  Goose  group  includes  varieties  like  Wild 
Goose,  Milton,  Wooton,  and  Whitaker,  specially  adapted 
to  the  latitude  of  Maryland,  Kentucky  and  Kansas.  The 
same  varieties  succeed  only  less  well  southward;  but 
are  not  generally  valuable  to  the  north  of  this  line.  For 
the  section  named,  the  varieties  of  this  class  have  un- 
questionably been  the  most  profitable  Plums  grown  up 
to  the  present  time.  They  are  propagated  chiefly  on 
peach,  Marianna  and  Myrobalan.  These  stocks  are  all 
fairly  satisfactory,  though  not  equally  good  for  all  va- 
rieties ;  but  when  peach  stocks  are  used  the  union 
shovild  be  made  by  whip-grafting  on  the  peach  root. 
Otherwise  the  peach  stock  comes  above  the  ground  and 
is  a  prey  to  the  peach  borer.  The  trees  are  mostly 
rapid,  willowy,  rather  zigzag  growers;  and  are  amena- 
ble to  the  pruning  knife  in  about  the  same  degree  as 
the  Wayland-like  varieties  already  mentioned.  Whit- 
aker makes  an  open-headed  tree  without  much  trouble. 
So  does  Sophie.  Wild  Goose  is  more  inclined  to  be  thick 
and  thorny  in  the  top,  but  may  be  thinned  carefully  to 
make  an  accessible  head.  Milton  is  much  like  Wild 
Goose.  Wooton  makes  a  fine  vase-form  top,  which,  with 
a  little  timely  pruning,  is  almost  ideal.  Wilder,  James 
Vick,  and  some  others,  are  prone  to  make  thick,  bushy, 
thorny  tops,  and  are  hard  to  manage.  These  varieties 
are  all  considerably  subject  to  shot-hole  fungus,  which 
often  strips  them  of  their  foliage  in  midsummer.  They 
are  mostly  thin-skinned  and  liable  to  crack  at  ripening 
time,  especially  if  the  weather  is  wet.  They  should  be 
picked  rather  green  for  shipment,  the  point  to  be  ob- 
served being  that  they  have  attained  their  full  size, 
rather  than  that  they  are  dead  ripe. 

The  Chicasaw  varieties  are  very  effective  pollinizers 
for  all  the  Wild  Goose  and  Japanese  varieties  blooming 
at  the  same  time;  but  very  few  of  them  have  sufficient 
value  in  themselves  to  make  them  profitable  orchard 
trees.  A  few  varieties,  like  Munson  and  McCartney, 
are  still  planted  for  their  own  fruit;  but  in  general 
they  have  been  displaced  by  other  types  of  Plums.  The 
trees  are  mostly  bushy,  thorny  and  thick-topped,  some- 
times so  thick  and  thorny  that  the  blackbirds  can 
hardly  get  in  to  steal  the  fruit.  It  is  difficult  to  prune 
them  enough  to  make  really  satisfactory  trees.  The 
Chicasaw  Plums  are  specially  adapted  to  the  southern 
states,  though  Pottawattamie,  an  exceptionally  hardy 
variety,  succeeds  as  far  north  as  southern  Iowa  and 
central  Vermont.  They  propagate  readily  on  any  kind 
of  stocks. 

Other  types  of  native  Plums,  such  as  the  Sand  Plum, 
the  Beach  Plum,  the  Pacific  Plum,  etc.,  are  not  suffi- 
ciently numerous  in  cultivation  for  their  treatment  to 
have  been  determined. 

Hybrid  Plums  of  various  strains  are  now  beginning 
to  come  to  the  fore.  Most  of  these  hybrid  varieties 
resemble  rather  strongly  one  or  the  other  of  their  par- 
ent species;  and  the  best  that  can  be  said  regarding 
their  culture  at  this  early  day  is  that  they  may  be  safely 
treated  like  the  varieties  which  they  most  closely  re- 
semble. Wickson,  President  and  perhaps  Climax,  with 
some  others,  resemble  the  Simon  Plum,  and  ought  to 
have  much  the  same  treatment,  that  is,  practically  the 
same  treatment  as  the  Japanese  varieties.  Gonzales, 
Excelsior,  Golden  and  Juicy,  on  the  other  hand,  resem- 
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ble  the  Wild  Goose  type,  and  may  have  the  same  general 
treatment  as  Wild  Goose. 

All  the  native  Plums,  with  very  unimportant  excep- 
tions, requii'e  cross-pollination.  For  the  most  part, 
however,  they  are  fully  inter-fertile,  so  that  a  given  va- 
riety will  pollinate  any  other  variety,  providing  the  two 
bloom  at  the  same  time.  Simultaneous  blooming  is  of 
chief  importance  in  adjusting  varieties  to  one  another 
for  cross-pollination.  To  determine  which  varieties 
bloom  together,  careful  observations  should  be  made  in 
the  orchard  and  recorded,  or  recourse  must  be  had  to 
the  published  tables.  Pollination  is  effected  chiefly, 
if  not  exclusively,  by  the  bees,  so  that  their  presence 
should  be  encouraged. 

Most  of  the  native  Plums  make  comparatively  small 
trees,  so  that  they  may  be  set  somewhat  close  together 
in  orchard-planting,  say  12  to  20  feet  apart,  usually 
about  15  feet.  Some  varieties,  particularly  in  the 
South,  need  20-30  ft.  space.  Putting  a  Plum  orchard 
down  to  grass  is  not  admissible  under  any  circum- 
stance?; but  cultivation  should  cease  with  the  first  of 
July,  or  certainly  by  the  middle  of  July;  for  the  native 
Plums  are  especially  liable  to  make  too  much  late  sum- 
mer growth.  High  manuring  of  the  soil  is  not  iisually 
necessary,  or  even  desirable:  yet  something  consider- 
ably short  of  starvation  will  be  found  the  best  treat- 
ment for  native  Plums.  F.  A.  Waugh. 

The  Plum  in  California.  —  The  cultivation  of  the 
Plum  in  California  differs  widely  from  that  in  the 
other  Plum -producing  sections  of  the  U.  S.  Here 
the  dreaded  curculio  is  unknown,  and  while  the  equally 
dangerous  black -knot  has  been  found  infesting  a 
native  wild  cherrj'  ( P.  demissa  )  it  has  never  been 
observed  in  cultivated  orchards.  The  former  has  been 
kept  out  by  rigid  inspection  and  quarantine  regula- 
tions, and  the  latter  is  undoubtedly  held  in  check  by 
the  existing  climatic  conditions  — excessive  dryness  be- 
ing unfavorable  to  its  development.  Here,  then,  the 
most  delicate  varieties  of  the  Old  World  find  a  very 
congenial  home,  and  therefore,  tinlike  the  prevailing 
custom  of  much  of  the  eastern  Plum -growing,  form  the 
basis  of  practically  all  orchard  planting.  In  early  min- 
ing days  the  California  native  Plum  (Prtmvs  subcor- 
data )  was  frequently  cultivated,  and  before  the  introduc- 
tion of  European  standard  varieties  attempts  were  made 
to  improve  the  fruit  by  the  usual  methods  of  selection. 
Some  very  promising  results  were  obtained;  but  since 
the  demonstration  of  the  great  success  of  the  more 
delicate  and  higher-flavored  varieties,  there  has  been 
little  incentive  to  the  use  of  the  native  species.  There 
are  two  varieties,  the  type  being  a  low  shrub,  rarely 
over  3  ft.  high,  branching  from  the  ground;  the  fruit 
oblong,  about  %  in.  long,  "almost  the  shape  and  color 
of  a  Damson  when  ripe,"  but  the  pulp  is  described  as 
"inferior."  The  other  variety  (Kellfxjgii)  forms  a  larger 
shrub,  from  10  to  15  ft.  high,  with  larger  fruit,  round, 
yellowish  in  color  and  much  more  acceptable,  both  for 
eating  and  preserving.  The  two  varieties  are  usually 
found  associated,  "growing  in  patches  at  the  heads  of 
ravines,  on  rocky  hillsides  and  in  open  woods."  The 
larger  variety  is  not  so  widely  distributed,  and  seems 
to  have  reached  its  highest  state  of  perfection  in  the 
Sierras,  where  (in  Sierra  county)  it  is  still  preferred  in 
the  local  markets,  and  where,  it  is  said,  the  imported 
varieties  "do  not  pay  for  the  picking." 

With  the  Plum  fruits  might  also  be  mentioned  the 
"oso  berry,"  or  so-called  "California  false  Plum"  (Nnt- 
tallia  cerasiformis),  a  shrub  sometimes  15  ft.  high,  and 
found  "in  moist  places  and  the  north  sides  of  hills 
from  San  Luis  Obispo  northward."  The  bark  is 
smooth,  much  resembling  that  of  the  Plum  or  cherry; 
the  fruit  is  plum-like,  pulpy,  when  ripe  covered  with  a 
deep  blue  bloom,  handsome  in  appearance,  and  has 
been  used  in  the  kitchen  for  making  pies,  preserves, 
and  the  like,  though  it  is  rather  bitter  to  the  taste.  So 
far  as  known,  no  attempts  have  been  made  to  improve 
it  by  cultivation. 

It  seems  hardly  fair  to  make  a  distinction  between 
"Plums"  and  "prunes"  in  discussing  this  subject  from 
the  California  standpoint.  With  the  exception  of  the 
differences  in  the  preparation  for  market,  what  may 
be  said  of  the  Plum  applies  as  well  to  the  prune ;  for 
a  prune  is    simply  a   Plum  which  dries  sweet  without 
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removing  the  pit.  In  most  of  the  varieties  of  Plums 
there  occurs  a  fermentation  around  the  pit  in  the  pro- 
cess of  drying,  which  prevents  their  being  successfully 
dried  without  its  removal;  these  are  known  as  "Plums." 
The  prune  varieties  are,  however,  much  sweeter  and 
contain  less  acid;  but  the  main  distinction  is  in  their 
adaptabilitj'  of  drying  whole.  As  California  has  to  find 
distant  markets  for  most  of  her  immense  fruit  crops,  it 
follows,  then,  that  by  far  the  gi-eater  portion  of  her 
Plum  areas  are  devoted  to  the  production  of  prunes. 
Some  pitted  dried  Plums  have  been  prepared,  but  the 
small  favor  with  which  they  have  been  received  does 
not  warrant  the  extra  expense  and  labor  of  pitting. 
Some  varieties  are  canned,  and  marketed  in  that  way; 
but  by  far  the  greater  portion  of  the  real  Plum  product 
is  marketed  in  the  fresh  (not  canned)  state  both  in  local 
and  distant  cities.    See  Prune. 

The  Plum  has  an  exceedingly  wide  range  in  Califor- 
nia. It  is  not  limited  to  any  particular  region  of  the 
state,  but  is  thrifty  and  healthy  on  the  immediate  coast, 
in  the  interior  and  coast  valleys  and  well  up  into  the 
foothills.  This  is  perhaps  most  strikingly  shown  by 
the  fact  that  every  county  in  the  state,  except  two,  per- 
haps (one  being  the  city  of  San  Francisco),  contains 
Plum  or  prune  orchards,  or  both.  When  it  is  considered 
that  this  covers  an  area  of  nearly  160,000  square  miles, 
extending  through  9}2  degrees  of  latitude,  a  fair  esti- 
mate of  the  adaptability  of  this  fruit  to  varying  condi- 
tions of  soil  and  climate  will  be  obtained.  By  choosing 
varieties  ripening  in  succession,  the  California  Plum 
season  may  be  extended  from  May  to  December.  It  is 
not  surprising,  then,  that  the  acreage  devoted  to  Plums 
and  prunes  is  one  of  the  largest  in  the  state,  reaching  a 
total  of  nearly  55,000  acres,  an  aggregate  of  nearly 
6,090,000  trees,  of  which  about  seven-eighths  are  prunes. 
Alameda  county  leads  in  the  acreage  of  Plums  with 
2,000  acres  and  Santa  Clara  in  prunes  with  8,000  acres. 
This  great  industry  has  developed  since  the  discovery  of 
gold.  The  early  Mission  plantings  (1769-182.3)  included 
varieties  of  European  Plums,  a  few  of  which  were  able 
to  survive  after  the  abandonment  of  the  Missions  in  1834 


1855.  Voronesh  Yellow,  a  Russian  Plum  of  recent  introduction. 

(X%.)     (See  page  1.372.) 

by  reproducing  themselves  by  suckers.  One  variety 
found  at  Mission  Santa  Clara  was  grown  and  marketed 
as  the  "Mission  Prune  "  as  late  as  1870.  The  introduction 
of  improved  Plum  varieties,  however,  dates  back  to  1851, 
when  the  first  grafted  fruit  trees  were  brought  to  the 
state  by  Seth  Lewelling  from  Oregon,  where  he  and  his 
brother  had  established  nurseries  in  1847.  Prior  to  tliis 
introduction,  however,  the  miners  were  supplied  with 
fruit  of  the  native  Plums,  and  it  is  proliable,  therefore, 
that  the  nc^ed  of  introduced  varieties  of  this  fruit  was 
not  at  first  felt;  hence,  the  adaptability  of  Californa  to 
the  production  of  the  superior  imported  varieties  was 
not  recognized  until  some  years  later.  The  first  impor- 
tation of  prune  cions  from  France  by  the  IT.  S.  Patent 
OflSce  in  1854  did  not  reacli  California.  It  was  not  until 
two  years  later  that  Pierre  Pellier  brought  with  him  to 


San  Francisco  a  small  package  of  cions  from  the  fa- 
mous prune  district  of  Agen,  in  France.  Notwithstand- 
ing their  long,  perilous  journey,  the  precious  cuttings 
arrived  in  fairly  good  condition  and  were  at  once  sent  to 
Pellier's  brother,  Louis,  who  had  already  established  a 
nursery  and  fruit  garden  in  the  Santa  Clara  valley, 
upon  a  portion  of  the  site  of  the  present  city  of  San 
Jose.  From  these  cuttings  a  number  of  trees  were  pro- 
duced which  succeeded  admirably,  and  eventually  were 
distributed  through  different  sections  of  the  state,  but 
principally  in  the  Santa  Clara  valley,  which  to  this  day 
remains  the  center  of  the  California  prune  industry.  In 
1863  the  first  California-grown  and  -cured  prunes  were 
exhibited  at  the  State  Fair  in  Sacramento;  but  it  was 
not  until  1870  that  planting  on  a  commercial  scale  was 
begun.  Through  the  seventies,  and  especially  after 
1878,  numerous  orchards  were  set  out,  until  in  1881  some 
of  the  larger  growers  were  producing  between  five  and 
six  tons  of  cured  fruit.  Since  1881  the  growth  of  the 
prune  industry  has  been  marvelous,  until  now  there  are 
growers  whose  annual  products  reach  hundreds  of  tons. 
The  total  output  of  the  state  was  over  125,000,000  pounds 
in  1900,  with  many  young  trees  not  yet  in  bearing.  In 
1888  the  United  States  imported  83,000,000  pounds  of 
Plums  and  prunes.  Since  that  time  the  importations 
have  steadily  declined  until  at  present  they  are  less  than 
800,000  pounds.  The  home  product,  the  greater  part  of 
which,  it  is  safe  to  say,  comes  from  California,  is  thus 
gradually  replacing  the  foreign-grown  article. 

Considerable  difficulty  was  at  first  encountered  in 
the  selection  of  the  proper  grafting  stocks.  Naturally 
the  native  species  were  the  first  to  suggest  themselves 
and  were  used  to  some  extent.  But  they  were  soon  found 
to  be  unsatisfactory,  mainly  on  account  of  their  persist- 
ent habit  of  suckering,  and  dwarfing  effect.  The  oso- 
berry,  or  False  Plum,  has  also  been  used:  it  also  dwarfs 
the  trees  and  causes  earlier  ripening  of  the  fruit.  Many 
other  American  varieties  have  been  tried  as  grafting 
stocks,  but  the  persistent  root-cutting  brought  about  by 
the  necessary  summer  cultivation  in  this  state  causes 
such  heavy  suckering  that  they  have  been  abandoned. 
Peach,  apricot  and  almond  roots  and  suckers  of  the 
Mission  Prune  and  Damson  were  used,  but  consider- 
able difiiculty  was  again  encountered.  The  peach  has 
proved  the  best.  The  apricot  and  almond  can  only  be 
used  in  special  cases,  and  double-working  is  almost 
always  necessary;  for,  although  some  Plums  "take" 
and  grow  on  these  stocks,  the  union  is  frequently  im- 
perfect, and  instances  are  on  record  where  the  trees 
have  broken  off  at  the  graft  after  reaching  the  bearing 
stage.  The  introduction  of  the  Myrobalan  or  French 
cherry-plum  (Prunus  cerasifera)  and  its  adoption  as  a 
grafting  stock  for  Plums  and  prunes  have  greatly  sim- 
plified matters  for  the  California  orchardist.  It  does  not 
sucker,  and  experience  has  shown  that  in  California  it 
succeeds  in  low,  moist  lands,  in  comparatively  dry  soils 
and  in  stiff  upland  clay  soils.  It  thus  has  become  the  all- 
round  Plum  stock  in  California;  despite  the  dwarfing 
habit  attributed  to  it  by  some,  it  has  proved  sufficiently 
free-growing  in  this  state  to  suit  all  purposes,  and  to 
form  a  good  foundation  for  full  standard  trees.  On  deep, 
mellow  loam  soils,  specially  adapted  to  the  peach,  that 
root  is  still  preferred  for  Plum  stock;  but  many  varie- 
ties, e.g.,  the  Columbia,  Yellow  Egg  and  the  Washing- 
ton, do  not  unite  well  with  it,  and  cannot,  therefore,  be 
worked  directly  upon  it.  This  is  equally  true  of  the 
almond,  which  is  used  in  loose,  warm  or  rocky  foothill 
soils,  and  the  deep,  light  valley  loams  where  some  ex- 
cellent results  with  its  use  as  a  stock  for  the  French  and 
Fellenberg  prune  have  been  reported.  The  Myrobalan, 
then,  is  used  almost  entirely,  except  in  special  cases ;  but 
lately  some  murmurings  of  dissatisfaction  with  its  last- 
ing qualities  (supposedly  from  the  use  of  cuttings) 
have  been  heard;  so  that  the  question  of  an  all-satis- 
factory grafting  stock  for  the  Plum  in  California  may 
be  still  considered  an  open  one. 

There  has  been  much  discussion  over  the  desirability 
of  propagating  the  Myrobalan  stock  from  cuttings  or 
seeds.  It  is  said  that  the  roots  from  a  cutting,  be- 
ing fibrous  and  coining  from  one  point,  cannot  form 
a  projicr  system  for  the  support  of  the  tree,  though 
some  old  orchards  worked  on  cutting  roots  are  still 
thrifty.     It  must  be  admitted  that  the  seedling  gives  a 
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much  more  spreading  and  strong  supporting  system  of 
roots.  Tliis  has  come  to  be  generally  recognized, 
and  seedlings  are  now  visually  the  rule.  This  is  all- 
important  in  California,  for  there  the  roots  of  all  plants 
must  necessarily  go  deep  for  their  moisture  and  nour- 
ishment. In  fact,  deep-rooting  is  the  rule  beyond  all 
common  expectation;  thus  almond  roots  the  thick- 
ness of  one's  thumb  have  been  found  at  a  depth  of  22 
feet— one  of  the  many  instances  of  the  characteristic 
conditions  of  California  agricultural  practice 

Propagation  is  by  both  buds  and  grafts.  The  usual 
practice  is  to  bud  the  young  stock  in  July  and  August, 
and  then  in  January  and  February  following  all  those 
which  have  not  taken  can  be  grafted,  thus  securing  two 
chances.  When  peach  or  almond  is  used  as  stock, 
budding  alone  is  done,  as  these  stocks  have  been  found 
to  take  the  graft  poorly.  The  trees  are  not  allowed  to 
remain  in  nursery  longer  than  one  year  after  budding, 
and  in  many  cases  are  set  out  the  spring  following,  as 
"dormant  buds."  In  California  the 
necessity  of  deep  and  thorough  prepa- 
ration of  the  land  before  planting  the 
young  trees  cannot  be  too  strongly  em- 
phasized ;  for  here  the  young  tree 
must  have  every  facility  for  getting 
its  roots  deeply  and  firmly  established 
at  the  beginning,  in  order  to  enable  it 
to  withstand  successfully  the  heat  and 
drought  of  the  long,  arid  summer. 
There  has  been  much  difference  of 
opinion  as  to  the  proper  distance  for 
setting  the  trees  apart  and  the  nsode 
of  laying  out  the  orchard.  In  early 
days  the  tendency  was  to  rather  close 
planting,  in  some  cases  as  close  as  IG 
feet;  but  experience  soon  demonstrated 
the  undesirability  of  too  close  proxim- 
ity, and  later  plantings  were  made  with 
wider  distances,  until  from  20  to  24 
feet  has  come  to  be  the  rule.  The  lay- 
ing out  of  orchards  has  caused  much 
discussion,  some  asserting  that  the 
quincunx,  hexagonal,  and  triangular 
systems  secure  better  use  of  the  land 
and  allow  better  access  to  plow  and 
cultivator  than  do  the  planting  in 
squares.  The  square  system,  how- 
ever, has  come  to  be  most  generally  iised.  The  style 
of  tree  was  the  next  point  of  contention  among  the 
growers;  but  experience  soon  decided  in  favor  of  the 
low-headed  tree  of  the  vase-form,  with  rather  more 
branches  than  usual.  The  early,  high-headed,  sprawl- 
ing trees  have  now  practically  disappeared  from  the 
California  orchards,  notwithstanding  the  strong  ob- 
jections at  first  offered  against  the  low  trees  on  the 
score  of  impeding  easy  cultivation.  The  prejudices 
have  been  overcome  by  the  appreciation  of  the  many 
advantages  of  a  low,  "stocky"  tree,  and  the  introduc- 
tion of  improved  implements.  The  rule  now  is  to  cut 
back  the  young  trees  at  planting  to  from  18  to  24  inches. 
Until  the  top  is  formed  the  stems  are  protected,  by 
whitewashing  or  wrapping  with  burlap,  from  the  hot 
afternoon  sun.  The  first  year  from  3  to  5  branches  are 
allowed  to  grow  from  the  stem,  and  these  used  to  form 
the  main  limbs  of  the  tree.  From  this  time  the  prun- 
ing is  done  according  to  the  usual  methods  for  the 
vase-form  tree,  with  the  exception  perhaps  that  se- 
verer cutting-back  is  practiced  at  first  in  order  to  give 
strength  and  stockiness  to  the  limbs.  In  California 
the  Plum  is  a  most  remarkable  grower,  often  send- 
ing out  shoots  10  feet  long  in  one  season  and  prone 
to  overbear ;  and  when  anything  but  the  severest 
shortening-in  system  during  the  first  two  seasons,  at 
least,  is  adopted,  the  trees  very  soon  break  down  with 
their  loads  of  fruit.  This  has  been  emphasized  again 
and  again  in  some  of  tne  earlier  improperly  pruned 
orchards,  where  even  propping  proved  ineffectual;  the 
branches  break  at  the  bearing  of  the  props,  and  when 
they  do  not  break  are  so  badly  dainaged  from  sunburn 
(to  which  the  bark  is  extremely  sensitive)  that  the  tree 
is  irreparably  injured.  After  the  third  or  fourth  sea- 
son the  growth  of  wood  is  much  less  and  usually  the 
pruning  operations  are  confined  to  keeping  the  tree  in 


shape,  removal  of  dead  or  damaged  branches  and  short- 
ening-in the  current  season's  growth  to  keep  the  young 
twigs  in  a  vigorous  growing  condition  and  to  prevent 
overbearing. 

One  interesting  exception  to  the  usual  practice  might 
be  mentioned  liere.  On  some  very  rich,  moist  bottom- 
lands of  the  San  Joaquin  valley  the  long,  slender 
branches  are  not  cut  back;  in  fact,  they  are  encouraged 
by  iiruning  back  to  the  crown.  The  long,  arching  "canes" 
are  allowed  to  remain  until  they  have  produced  a  crop 
(which  they  do  in  the  second  season  with  the  greatest 
profusion),  the  ends  resting  upon  the  ground  as  the  fruit 
gains  weight.  When  these  droop  too  low,  they  are  cut 
back  to  the  crown,  when  others  will  be  produced  to  take 
their  places.  In  this  way  enormous  crops  of  fruit  are 
produced  on  these  lands,  where,  with  ordinary  treatment, 
the  trees  would  run  entirely  to  wood. 

Thorough  and  persistent  tillage  is  one  of  the  first 
principles  of  the  California  orchardist,  for  with  him 


1856.    Damson  Plum  (X  H).     (See  page  1373.) 

the  absence  of  summer  rains  makes  the  conservation 
of  the  winter  rainfall  an  absolute  necessity.  Even 
in  the  summer-irrigated  districts  the  soil  is  tilled  and 
kept  loose  as  soon  as  it  is  in  proper  condition,  and  no 
weeds  allowed  to  rob  the  trees  of  the  precious  fluid.  Up 
to  three  years  ago,  practically  all  the  prune  and  Plum 
crop  was  produced  without  summer  irrigation.  Winter 
irrigation  was  often  practiced  and  the  water  conserved  in 
the  soil  by  the  usual  methods  of  tillage.  But  the  season  of 
1897-8  was  one  of  the  driest  in  the  history  of  the  state, 
with  less  than  one-third  of  the  usual  amount  of  rainfall. 
The  use  of  summer  irrigation  was  in  some  instances  the 
only  salvation  of  the  trees.  The  installation  of  pumping 
plants  and  irrigation  systems  thereby  received  a  great 
impetus,  until,  to  -  day,  many  orchards  of  importance 
are  thus  equipped,  and  the  use  of  summer  irrigation  bids 
fair  to  remain  a  permanent  practice,  at  least  in  the  pro- 
duction of  prunes. 

As  yet  the  California  Plum-grower  (and  this  indeed  is 
generally  true  for  all  deciduous  fruits)  has  hardly  felt 
the  need  of  extensive  fertilization.  The  soils  of  the  arid 
regions  generally  possess  such  high  intrinsic  fertility, 
and  the  tree-roots  have  such  great  depths  from  which 
to  draw  the  nourishment  and  sustenance,  that  thus  far 
they  have  been  able  to  produce  the  enormous  crops  taken 
from  the  land  without  replenishment  of  the  natural  sup- 
plies. In  some  of  the  older  orchards,  however,  the  need 
of  fertilization  is  beginning  to  be  felt.  In  a  great  many 
the  main  deficiency  has  been  found  to  be  vegetable  mat- 
ter, and,  consequently,  nitrogen.  The  extremely  fine 
tilth  which  has  been  maintained  has  resulted  in  the  de- 
struction of  all  natural  green  growth  and  the  "burning 
out "  of  the  humus,  and  has  necessitated  the  call  for  a 
green-manure  crop.  This  problem  is  rendered  more  dif- 
ficult in  California  by  the  fact  that  any  such  crop  must 
be  produced  during  the  winter  months  and  be  ready  to 
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plow-in  with  the  beginning  of  tillage  in  Mareh ;  for  no 
summer-growing  crop  can  be  allowed  in  the  orchard. 
The  matter  has  been  under  investigation  at  the  Califor- 
nia Experiment  Station  for  some  years,  and  after  many 
trials  of  native  and  exotic  legumes,  three  species  of 
European    lupins    {L.    pilosus,  var.    roseus    and   var. 


1858.   Fruit-spurs  of  a 
1857.  Flowers  of  native  plums.  Domestica  Plum. 

Primus  Americana  on  the  left;  The  letters  indicate  the 

P.  angustifvlia  on  the  right.  termination  of  annual 
(See  page  1374.)  growths.     (See  page  1374.) 

cieritleus,  L.  angtistifoUus),  and  the  "n airy  vetch  "  (  ricia 
villosa )  have  been  found  to  be  the  most  promising.  From 
numerous  analyses  of  California  soils,  Professor  Hil- 
gard  has  found  them  generally  wtdl  sui)i)Iied  with  lime 
and  potash,  with  nitrogen  and  pliosiihoric  acid  not  over- 
abundant. It  is,  then,  these  latter  which  will  have  to  be 
supplied  first,  and  such  has  been  the  advice  given  to 
growers. 

As  mentioned  above,  the  Plum  has  few  serious  ene- 
mies in  California,  and  none  which  cannot  be  held  in 
check  by  spraying  and  other  treatment,  l^pon  the  leaves 
the  Plum  aphis  and  the  canker  worm  have  given  some 
trouble.  Lately,  the  "peach  moth"  has  been  found  at 
work  on  the  prune  trees,  but  not  to  any  serious  extent. 
The  trees,  too,  are  sometimes  subject  to  the  attacks  of 
scale  insects;  the  black  scale  (Lecanmm  olea),  apricot 
scale  (L.  Armeiiifirum),  frosted  scale  (L.  pruinosum) 
and  pernicious  scale  {Aspidiotiis  perniciosus)  being  the 
most  frequent;  all  of  which,  however,  the  California 
fruit-grower  has  learned  to  keep  in  check,  and  in  some 
cases  even  to  eradicate.  The  crown  root-knot  has  also 
caused  considi-rablc  trouble.  The  cause  of  this  disease 
has  been  lately  df  monstrated  by  Toumey  to  be  a  "slime 
mold"  {D/'ntlropli'if/us  (/lobnsus).  Relief  has  been  se- 
cured by  cutting  off  the  knots  and  painting  the  wounds 
with   Bordeaux  mixture. 

In  ('alifornia  some  fruit  is  usually  borne  the  third 
year;  in  tiic  fourth  a  fairly  profitable  crop  is  expected; 
the  fifth   from  .")()  to  (iO  pounds  per  tree  should  be  pro- 


duced, which  ought  to  double  in  the  sixth,  and  after 
that  from  150  to  300  pounds  is  the  rule.  These  figures 
apply  mostly  to  the  prunes;  many  of  the  Plums  are  two 
or  three  years  later  in  coming  into  full  bearing.  From 
200  to  300  pounds  are  considered  the  average  at  full  bear- 
ing in  the  Santa  Clara  valley.  In  some  instances  600  and 
even  800  pounds  have  been  produced,  and  a  6-year-old 
tree  at  Visalia  (San  Joaquin  valley)  is  credited  with 
1,102  pounds  of  fruit  in  one  season. 

It  would  be  impossible  to  enumerate  a  full  list  of  the 
varieties  actually  in  successful  cultivation  within  the 
state.  Such  a  list  would  probably  include  every  note- 
worthy variety  of  Domestica  Plum.  Many,  however, 
despite  excellence  of  quality  and  flavor,  are  suited 
only  for  home-growing,  or  at  most  for  local  markets,  on 
account  of  poor  shipping  qualities.  For  this  reason 
the  number  of  varieties  planted  on  a  large  scale  is 
being  constantly  reduced. 

Experience  has  demonstrated  the  superiority  of  some 
varieties  for  certain  climatic  regions  and  general  market 
conditions,  and  these  have  come  to  be  recognized  as 
standard.  At  the  head  of  the  list  stands  the  Prune 
d'Agen,  the  originally  introduced  French  prune,  which 
has  proved  itself  adapted  to  more  varying  conditions 
than  any  other  variety,  and  is  therefoi-e  perhaps  the 
most  generally  planted  variety  of  fruit  in  the  state. 
For  some  time  its  identity  as  the  true  French  prune  was 
disputed  ;  but  from  authentic  samples  .submitted  to 
them,  French  experts  have  declared  it  to  be  of  the 
true  d'Ente  type  of  the  Agen  district,  both  in  botanical 
characters  and  in  sweetness  and  flavor.  It  is,  of  course, 
used  chiefly  for  curing.  In  the  same  category  belong 
the  Robe  de  Sergeant,  Imjierial  Epineuse,  Silver  and 
Sugar— all  standard  drying  prune  varieties.  The  Robe 
de  Sergeant  has  been  supposed  by  some  to  be  a  syno- 
nym of  the  Prune  d'Agen,  and  is  so  considered  in 
France;  but  in  California  it  is  grown  as  a  distinct  va- 
riety. The  fruit  is  larger,  usually  more  highly  flavored, 
and  has  commanded  higher  prices  in  the  San  Francisco 
market.  The  tree,  however,  has  not  proved  so  widely 
adaptable,  and  is  in  disfavor  in  the  coast  valleys  on 
account  of  defective  bearing;  in  the  interior  it  is  more 
satisfactorj'.  The  Silver  prune  (an  Oregon  seedling  of 
Coe  Golden  Drop)  is  also  a  defective  bearer  in  some 
districts,  and  is  used  mostly  in  the  preparation  of 
"bleached  prunes,"  for  which  it  has  proved  quite  profit- 
able in  some  instances.  It  is  sometimes  marketed  in 
the  fresh  state  also.  The  Imperial  Epineuse  is  a  recently 
introduced  French  variety  and  is  fast  becoming  very 
popular.  So  far  as  tried  it  has  proved  very  profitable, 
especially  in  the  Santa  Clara  valley,  where  many  or- 
chards have  been  grafted  over  to  it.  The  fruit  is  very 
large  and  handsome,  and  actual  analysis  has  shown  it 
to  contain  2  per  cent  more  sugar 
than  the  ordinary  French.  It 
must  be  distinguished,  how- 
ever, from  the  "Imperial,"  a  va- 
riety very  much  inferior  in 
flavor  and  sweetness  and  not 
nearly  so  satisfactory.  Luther 
Burbank's  new  Sugar  prune 
(introduced  two  years  ago) 
bases  its  claims  upon  superior 
sweetness  and  flavor,  togetlier 
with  fafr  medium  size.  It  has 
not  yet  been  long  enough  under 
trial,  however,  to  justify  any 
remarks  regarding  its  merits  as 
a  commercial  variety.  The  Ger- 
man prune,  Italian(Fellenberg), 
Golden  prune,  Hungarian 
(Pond  Seedlings  and  Tragedy 
are  varieties  sometimes  used  for 
curing,   but   are    frequently 

shij)ped  green  as  "Plums."    Of  1859.  Plum  rot. 

these    the    German    is    perhaps     The  mummy  Plums  hang 
the  most  extensively  used.   The        on  the  tree  all  winter. 
Italian  succeeds  well  along  the        (See  paj;e  1374.) 
coast   in   places   liable    to   fogs 

or  sea  winds,  where  the  French  is  not  at  its  best. 
It  is  valuable  as  a  late  variety,  and  is  said  to  dry 
excellently,  as  docs  also  the  (iolden,  an  Oresron  seed- 
ling.    The  fruit  of  the  Hungarian  |  Pond)  is  very  hand- 
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some  and  showy,  and  is  rated,  on  its  style,  a  good  seller 
in  both  the  local  and  distant  markets.  The  Tragedy— a 
seedling  of  the  old  Mission  prune  —  belongs,  together 
with  the  (Jlynian  (a  California  seedling),  Giant  (Bur- 
bank's),  Royal  Hative,  8iraon  and  Peach,  to  the  list  of  va- 
rieties most  popular  for  early  market  —  especially  for 
eastern  shipment.  For  canning,  ('oe  Uolden  Drop  and 
the  Imperial  Gage  are  the  most  popular.  The  Brad- 
shaw,  (Johimbia,  Damson,  Duane  Purple,  Green  Gage, 
Jefferson,  Washington,  and  Yellow  Egg  are  all  highly 
regarded,  and  planted  more  or  less  widely,  as  they  suit 
the  different  climatic  regions.  Many  of  the  Japanese 
Plums  are  represented  in  California  orchards.  The 
most  prominent  of  these  has  been  the  Kelsey,  the 
pioneer  in  this  country  of  this  class  of  fruits.  In  the 
interior  valleys  it  is  in  some  disfavor  on  account  of  its 
failure  to  develop  color  in  these  sections;  but  where  it 
colors  well  it  is  profitable  for  shipping,  and  is  highly 
regarded  everywhere  for  domestic  use;  lately  the  Bur- 
bank  and  Wickson  are  largely  replacing  it.  The  Abun- 
dance and  Red  June  are  very  popular  for  early  ship- 
ment, while  the  Satsuma,  Burbank,  Normand,  and 
Wickson  (a  Burbank  hybrid)  are  all  highly  esteemed, 
especially  for  local  market  and  domestic  use. 

During  the  past  ten  years  elaborate  investigations  of 
the  composition  and  food  value  of  different  fruits  grown 
in  the  state  have  been  carried  on  at  the  California 
Experiment  Station.  Many  interesting  results  have 
been  obtained,  tending  to  show  the  vast  influences  of 
differing  soil  and  climatic  conditions  upon  the  character 
and  quality  of  the  crops.  Herein,  too,  may  perhaps  be 
found  some  explanation  for  the  reason  why  the  home- 
grown fruits  have  so  readily  displaced  the  foreign  in 
the  markets  of  our  country  ;  for  the  analyses  have 
shown  that  our  fruits  are  sweeter,  more  nutritious  and 
contain  less  mineral  matter  than  the  European.  In  the 
average  sugar  percentages  represented  in  the  analysis 
of  the  juice,  the  figures  are  18  per  cent  to  6.15  per  cent 
or  about  as  3  to  1  in  favor  of  the  California  prune.  In 
albuminoids,  or  flesh-forming  substance,  the  average 
percentages  stand:  for  prunes,  Californian  1.01  per 
cent,  European  .78  percent;  for  Plums,  Californian  1.13 
per  cent,  European  .40  per  cent.  Here  it  may  be  men- 
tioned that  the  California  analyses  have  shown  the  fig 
to  stand  highest  in  nutritive  value,  the  apricot  and 
Plum  second,  and  the  prune  and  orange  about  equal  for 
third  place.  The  figures  for  soil  ingredients  withdrawn 
show  the  California  crop  to  contain  less  than  the 
European,  comparing  as  follows:  European  6.30  pounds 
of  ash  per  1,000  pounds  of  fruit,  Californian  4.86;  for  a 
crop  of  30,000  pounds,  189  pounds  for  European  and 
145.80  for  Californian.  The  amounts  of  important  soil 
ingredients  withdrawn  per  1,000  lbs.  in  California  are: 
of  potash  3.1  pounds,  lime  .25  pound,  phosphoric  acid 
.95  pound  and  nitrogen  1 .62  pounds.  From  these  figures, 
the  actual  draft  of  the  crop  can  be  determined,  and  this, 
with  the  knowledge  of  the  amounts  of  available  plant- 
food  in  the  soil,  together  with  a  consideration  of  its 
physical  conditions,  forms  the  basis  of  an  intelligent 
judgment  of  fertilization  requirements. 

See  Wickson's  "California  Fruits  and  How  to  Grow 
Them,"  the  Reports  of  the  California  State  Board  of 
Horticulture,  and  the  Reports  and  Bulletins  of  the  Cali- 
fornia Experiment  Station. 

Arnold  V.  Stubenkauch. 

PLUM,  CHERRY.   Prunus  cerasifera. 

PLUM,  COCOA.     Clirysobalamus  Icaco. 

PLUM,  DATE.    Diospyros. 

PLUM,  GOVERNOR'S.   See  Flacourtia  RamontcM. 

PLUM,  JAPAN.  Properly  Prunus  triftora  ;  improp- 
erly applied  to  the  Loquat,  Eriobotrya  Japonica. 

PLUM,  MARMALADE.   Lncuma  mammosa. 

PLUMBAGO  (from  Latin  for  lend;  because  of  some 
old  tradition).  Plumbagindcece.  Leadwort.  About  10 
species  of  subshrubs  or  herbs,  sometimes  climbing,  in- 
habiting warm  countries,  chiefly  of  Europe,  Asia  and 
Africa.  Leaves  usually  alternate  and  entire,  various : 
flowers  spicate  or  racemose  on  the  ends  of  the  branches, 


gamopetalous,  salverform,  the  tube  usually  slender, 
the  corolla  blue,  violet,  rose  or  white;  calyx  tubular, 
5-toothed  and  somewhat  angled,  glandular;  stamens  5, 
free  from  the  corolla-tube:  ovary  attenuated  at  the  top, 
the  single  style  with  5  stigmas:  fr.  a  membranaceous  5- 
valved  capsule.  For  P.  Lorpentce,  consult  Oeratostujttia. 
Two  species  of  shrubby  Plumbagos,  P.  Capensis  and 
P.  roaea,  are  deservedly  well  known.  In  the  middle 
and  northern  states  they  are  treated  as  greenhouse  pot- 
plants  and  are  iisually  turned  out  to  flower  in  summer. 
They  are  readily  propagated  by  cuttings  taken  either  in 
the  fall  from  plants  growing  in  the  open  or  in  the  spring 
from  stock  plants.  They  require  an  intermediate 
temperature. 

A.  Fls.  blue  or  white. 

Cap6n8is,  Thunb.  Fig.  1860.  Climbing  shrub  but  a 
straggling  upright  plant  as  grown  under  glass,  some- 
what glaucous,   glabrous  except   in   the    inflorescen&e: 


1860.  Plumbago  Capensis  (X  Vz). 

Ivs.  scattered,  oblong-ovate  to  oblong-spatulate,  nearly 
or  quite  obtuse,  narrowed  into  a  short  petiole :  racemes 
relatively  short,  the  fls.  sometimes  appearing  as  if  um- 
belled:  fls.  azure-blue,  with  a  very  slender  tube  IM  in. 
long  and  several  times  longer  than  the  glandular-hairy 
cylindrical  calyx-tube,  the  corolla-lob.es  obovate  and 
phlox-like.  S.Africa.  B.M.  2110.  B.R.  5:417.  Gn.44,p. 
380;  46,  p.  245;  48,  p.  344;  58,  p.  20.  Var.  Alba,  Hort., 
has  white  flowers.— A  well-known  greenhouse  plant. 
Old  plants  turned  into  the  soil  in  late  spring  in  a  sunny 
exposure  bloom  profusely  until  frost.  Plants  struck 
from  fall  cuttings  also  give  good  bloom  the  following 
summer,  but  younger  plants  usually  do  not  bloom  so 
well.  Plants  can  be  kept  in  a  cellar  during  winter,  or 
they  may  be  grown  under  glass  for  spring  and  summer 
bloom.  It  is  an  excellent  rafter  plant.  In  southern 
California  it  climbs  trees  15  or  20  ft.  higL  if  undis- 
turbed. 

Zeyldnica,  Linn.  Half-climbing,  glabrous  except  the 
inflorescence,  which  is  glandular-hairy:  Ivs.  ovate  ob- 
tuse or  acute,  the  base  of  the  short-winged  petiole  clasp- 
ing the  stem:  fls.  white,  shorter  than  in  the  above,  the 
exserted  part  of  the  tube  scarcely  longer  than  the  obovate 
refuse  corolla-lobes,  the  calyx  glandular-hairy.  Tropics 
of  Asia  and  Africa,  and  east  to  Australia  and  Hawaii. 
B.R.  32:23.  — Little  grown  now,  as  it  is  inferior  to  the 
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white-fld.   form   of  P.   Capensis.      Distinffuished   from 
that  species  by  its  shorter  fls.  and  different  Ivs. 

scindens,  Linn.  Trailing  or  climbing,  glabrous:  co- 
rolla white  with  nmcronate  lobes,  the  tube  twice  longer 
than  the  glandular-hairy  calyx-tube:  Ivs.  ovate-lanceo- 
late to  oblong-lanceolate,  pointed,  stalked.    Trop.  Amer. 

AA.  Fls.  red. 
rdsea,  Linn.  (P.  sanguinea,  Hort.?).  Stem  zigzag, 
more  or  less  climbing,"  glabrous  even  in  the  intiores- 
cence:  Ivs.  large,  ovate-elliptic,  the  short  petiole  some- 
what clasping:  tis.  purplish  red,  in  long  racemes,  the 
corolla-lobes  little  if  any  exceeding  the  exserted  part  of 
the  tube,  the  calyx  glandular-hairy.  S.  Asia.  B.M.  230. 
—  Var.  coccinea,  Hook.  {P.  coccinea,  Salisb.),  is  a  form 
with  larger  scarlet  fls.  B.M.  .536.3.  Gng.  1:183.  This  is 
the  form  chiefly  cultivated.  Like  P.  Capensis,  this  spe- 
cies is  useful  for  summer  bedding.  It  is  also  an  excel- 
lent subject  for  winter  blooming  in  pots.         l.  jj.  B. 

PLUME  GRASS.     Eriantlms  Ravennw. 

PLUMfiRIA  (Charles  Plumier,  1646-1706, distinguished 
French  botanist;  wherefore  the  genus  should  have  been 
spelled  Plumieria).  Apocymlcece.  This  includes  the 
showy  tropical  tree  known  as  Frangipani,  properly  P. 
rubra.  Plumerias  are  amongst  the  most  fragrant  of 
tropical  flowers,  vying  in  this  respect  with  the  jessa- 
mine, Cape  Jasmine  and  tuberose.  They  have  large, 
waxy,  funnel-shaped  fls.  with  5  spreading  lobes  of  white, 
yellow,  rose-purple  or  combinations  of  the  three  colors. 
Choice  specimens  have  been  known  to  bear  clusters  9  in. 
across,  com])osed  of  more  than  20  fls.  each  33^  in.  across. 
There  are  about  40  species,  all  tropical  American,  of 
which  2  kinds  at  present  are  offered  in  S.  Calif,  and  2 
in  S.  Fla.  They  are  considerably  cult,  in  all  tropical 
lands.  The  word  Frangipani  is  supposed  to  be  from  the 
French,  franchipanier,  coagulated  milk,  referring  to 
the  tenacious  white  juice  which  exudes  plentifully  from 
the  wounded  plant.  All  species  are  likely  to  be  called 
Frangipani.  Plumerias  are  essentially  summer-growing 
plants.  Keep  rather  dry  in  winter.  Prop,  by  cuttings 
in  February  or  March. 

In  general,  the  Ivs.  are  alternate,  penninerved,  the 
primary  veins  joined  to  a  nerve  running  parallel  with 
the  margin  :  fls.  in  terminal  2-3-chotomous  cymes  : 
bracts  usually  large  and  covering  the  young  buds  but 
deciduous  long  before  anthesis;  corolla-tube  cylindrical 
throughout;  stamens  included,  near  the  base  of  the 
tube;  disk  wanting  or  fleshy  and  covering  the  tube  of 
the  calyx:  ovules  in  many  series:  follicles  2.  The  spe- 
cies are  much  confused  and  imperfectly  understood. 

A.    Fls.  more  or  less  rosy. 

rillbra,  Linn.  Frangipani.  Low  tree  or  shrub:  Ivs. 
5-8  in.  long:  cymes  spreading  :  corolla-lobes  broadly 
oval,  longer  than  the  tube.  Mex.  to  Guiana  and  Ecua- 
dor ;  naturalized  in  West  Indies.  B.R.  10:780  (fls. 
chiefly  golden,  only  the  tips  bright  rose).    B.M.  279. 

AA.    Fls.  chiefly  white  or  yellow. 
B.    Lvs.  narrow,  oblong-linear. 
ilba,  Linn.     Lvs.  rounded  or  acuminate  at  top,  revo- 
lute  at  margin,  tomentose  beneath;    veins  rectangular- 
transverse:   fls.  white.    W.  Indies.    P.  hypolenca,  Gas- 
parr,  is  probably  a  color  variety,  with  yellow  flowers. 
BB.    Lvs.  ivedge-shaped  to  lanceolate. 
acutifdlia,  Toir.  (P.  acumincLta,  Ait.).     Lvs.   acumi- 
nate, often  1    ft.  or  more  long,  3  in.  wide,  broadly  lan- 
ceolate, with  a  long  tai)ering  base:    corolla-lobes   oval. 
Mex.    B.M.  :i'.l.';2  (fls.  white,  much  flushed  from  the  cen- 
ter with  pale  yellow).    P.  acuminata  of  B.R.  2:114,  with 
its  narrow  oblong   lobes  and  close,  well-dcflned  golden 
center,  must  be  a  different  species.  -yy   ^ 

POA  (ancient  Greek  name  for  grass  or  fodder).  Gra- 
miniiK.  About  100  species,  natives  of  temiierate  and 
cold  regions,  mostly  perennial  grasses  of  low  growth. 
Several  sp(;cies  arc  cult,  lor  forage  or  ornament.  Spike- 
lets  2-Ofld.,  in  o|>cn  i)anicli's,  eni|)ty  ghnucs  slmrter 
than  thcll.glmncs,  awnh^ss;   fl. -glumes  keeled  on  back, 


POA 

membranaceous,  scarious  margined,  pointless,  5-nerved, 
often  clothed  with  soft  hair. 

arachnlfera,  Torr.  Texas  Blue  Grass.  Culm  2-3  ft. 
high:  panicle  contracted,  3-8  in.  long:  spikelets  %  in. 
long;  first  emptj^  glume  1-nerved,  second  3-nerved; 
fl. -glume  copiously  webby  hairy  at  base.  A  native  of 
Texas,  where  it  is  a  valuable  forage  grass.  — It  propa- 
gates by  rhizomes  and  forms  a  dense  sod.  Recom- 
mended as  a  winter  pasture  grass  in  the  South.  Easily 
distinguished  from  the  other  species  by  its  contracted 
panicle  and  large  spikelets. 

prat^nsis.  Linn.  Kentucky  Blue  Grass.  June 
Grass.  Fig.  1801.  Panicle  pyramidal,  open,  usually 
3-4  in.  long:  spikelets  3-6-fld.,  %  in.  long;  lower  empty 
glume   1-nerved,    second    3  nerved:    fl. -glume   hairy  at 


1861.  June-grass— Poa  pratensis  (X  x2)-    Flower  enlarged. 

base:  culm  usually  1-2  ft.  high,  forming  a  sod  with  its 
copious  rootstocks,  its  long,  soft  radical  lvs.  forming  an 
abundance  of  foliage.  Native  in  the  cooler  regions  of 
the  northern  hemisphere.— A  common  pasture  grass 
through  the  middle  portions  of  the  United  States.  Its 
most  important  horticultural  use  is  for  lawns,  for 
which  purpose  its  habit  and  aggressiveness  are  emi- 
nently adapted. 

trivi^lis,  Linn.  Rough-stalked  Meadow  Grass. 
Resembles  P.  pratensis,  from  which  it  differs  by  hav- 
ing no  creeping  rootstocks,  taller  stems,  branches  of 
panicle  more  slender  and  spreading,  usually  only  2-fld. 
spikelets,  and  lateral  nerves  of  fl. -glume  much  more 
conspicuous.  Native  of  Europe,  where  it  is  a  prominent 
pasture  grass,  and  rather  sparingl)'  cult,  in  this  coun- 
try, where  it  is  recommended  for  wet  pastures.  A  va- 
riegated form  is  described.    F.S.  16:1695. 

compr^ssa,  Linn.  Known  in  the  trade  as  Canada 
Blue  Grass  (though  it  is  probably  not  native  to  Can- 
ada) and  English  Blue  Grass,  but  the  latter  name  is 
often  applied  to  Festuca  pratensis.  Distinguished  from 
P.  pratensis,  which  it  resembles,  by  its  blue-gre(>ii  foli- 
age, distinctly  flattened  culms,  and  its  short  and  much 
contracted  panicles.  Spreads  liy  rhizomes.  Native  of 
Europe  and  extensively  naturalized  in  this  country,  l)e- 
ing  found  in  open  and  rather  sterile  soil.  — It  is  of  little 
value  as  a  pasture  grass  except  possibly  on  sterile  soil. 

nemor&,Iis,  Linn.  Wood  Meadow  Grass.  A  tufted 
perennial  without  running  rootstocks.  Panicle  long  and 
narrow,  with  short  branches:  culms  1-3  ft.:  empty 
glumes  3-nerv(Hl,  acuminate.  Native  of  Europe  and 
cooler  parts  of  America.  — It  is  recommended  for  pasture 
<n-  lawn  in  shaded  situations. 

P.  am/ihilis.lAnn.  See  Ei'agrostis  spoctaliilis.— P.  afjitaYica, 
Linn.    ScoGlyceriagrimdis.  A.  S.  HrrCHCOCK. 
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PODACH^NIUM  (Greek,  jxiea,i\mg  foot-.fhaped  nkene) . 
Comp6sit(V.  Two  species  of  Mexican  shrubby  composites 
cult,  chietiy  for  their  large  and  fragrant  Ivs.  The  tts. 
are  .sometimes  hidden  under  the  foliage.  The  heads  are 
about  1  in.  across,  with  white  rays  and  yellow  disk, 
about  20  or  more  in  terminal  Hat-topped  clusters,  borne 
in  winter  and  spring.  P.  paniciildtum  is  a  rare  and 
costly  stove  plant.  The  distinguishing  feature  of  Po- 
daolueniura  is  the  shape  of  tlie  akene,  it  being  con- 
tracted at  the  base  into  a  2-winged  stipe  suggesting  the 
shape  of  a  foot. 

Podachjeniuras  may  be  cultivated  nineh  like  Ixoras. 
They  do  best  in  awarmhouse.  In  the  South  they  thrive 
in  the  open.  They  are  useful  for  their  large  and  sweet- 
scented  foliage.     Prop,  by  cuttings  of  half -ripe  wood. 

panicul^tum,  Benth.  (Ferdindnda  eminens,  Hort- 
Zalazdnia  eminens,  Hort.  Cosmophi/llum  cacaUcefd- 
liiim,  G.  Koch).  Slightly  branched,  9-1.5  ft.  high:  Ivs. 
distant,  long-stalked,  roundish  in  outline,  angled  or 
with  few,  distant,  shallow,  wide-angled  teeth,  scabrous 
above,  pubescent  beneath.  Mex.,  Guatemala.  R.H. 
1862,  p.  110.  H.  A.  SiEBRECHT  and  W.  M. 

PODALtRIA.     See  Baptisla. 

PODOCARPUS  (Greek  pons,  podos,  foot,  and  karpos, 
fruit;  alluding  to  the  conspicuous  fleshy  foot-stalks  of 
most  species).  Including  Nagela,  Prtimndpitys  and 
Stachijcdrpus.  Coriiferce.  Ornamental  evergreen  trees 
or  rarely  shrubs,  with  alternate  or  sometimes  opposite 
and  often  2-ranked  sessile  or  short-stalked  Ivs.,  small 
fls.,  the  staminate  catkin-like  and  yellow,  the  pistillate 
greenish  and  inconspicuous,  and  with  rather  small, 
berry-like  fr.  borne  on  usually  much  thickened  fleshy 
foot-stalks  of  dark  purple  or  purplish  violet  color. 
They  are  but  rarely  cult,  in  this  country  and  only 
adapted  for  the  southern  states  and  California,  except 
P.  alpina,  which  is  the  hardiest  and  may  probably 
thrive  as  far  north  as  Philadelphia,  or  even  farther. 
They  grow  best  in  well-drained  loamy  soil.  In  the 
North  they  are  sometimes  grown  as  pot-plants  in  green- 
bouses  on  account  of  their  handsome  foliage;  a  sandy 
compost  of  loam  and  peat  will  suit  the  potted  plants. 
Prop,  by  seeds  or  by  cuttings  of  almost  ripened  wood 
'under  glass ;  they  are  also  sometimes  grafted  on  any  of 
the  species  which  can  be  had  in  quantity. 

The  genus  has  more  than  40  species,  chiefly  in  tropi- 
cal and  subtropical  mountains  of  S.  America,  W.  India, 
Asia,  Africa  and  Australia.  Resinous  trees,  with  linear 
to  elliptic  entire  Ivs. :  fls.  monoecious  or  dioecious,  ax- 
illary or  subterminal,  solitary  or  in  spikes;  the  stam- 
inate catkin  -  like,  consisting  of  spirally  disposed  2- 
celled  anthers;  the  pistillate  consisting  of  a  scale  en- 
closing the  ovule,  with  several  bracts  at  the  base,  which 
become  usually  much  thickened  at  maturity,  and  form 
a  fleshy  receptacle  bearing  at  the  top  the  globular  or 
ovoid  drupe- or  nut-like  seed:  cotyledons  2.  Some  spe- 
cies with  the  fls.  in  spikes  and  the  fr.  without  fleshy 
receptacle  are  referred  by  some  botanists  to  Prumnop- 
itys  (Stachycarpus).  Many  species  are  valuable  tim- 
ber trees  in  their  native  countries,  and  the  fleshy  seed- 
stalks  of  some  are  eaten. 

A.    Z/vs.  3-8  in.  long. 

macrophylla,  Don.  Tree,  attaining  50  ft.,  with  ascend- 
ing branches:  buds  and  young  unfolding  Ivs.  pinkish: 
Ivs.  alternate,  linear-lanceolate,  sometimes  falcate,  ob- 
tusish  or  acute,  bright  green  and  glossy  and  with  a 
prominent  midrib  above,  pale  beneath,  .3-5  in.  long, 
about  yi  in.  wide:  fls.  dioecious,  staminate  ones  cylin- 
dric,  '%-iy^  in.  long:  fr.  ovoid,  3^-3^  in.  long,  greenish, 
bloomy,  borne  on  a  fleshy  dark  purplish  violet  recep- 
tacle.   Japan.    S.Z.  2:13.3. 

Japdnica,  Sieb.  Closely  allied  to  the  preceding  and 
probably  a  variety  of  it.  Of  lower  growth :  buds  whit- 
ish, young  Ivs.  greenish:  Ivs.  linear-lanceolate,  acute, 
4-8  in.  long:  fls.  and  fr.  unknown.  Cult,  in  Japan. 
—  Sometimes  Cephalofaxus  pedunculata,  var.  fastigiata 
is  cult,  under  this  name. 

AA.    Lvs.  %-l%  in.  long 

nubigena,  Lindl.  Tree  or  shrub  in  cultivation:  lvs. 
spreading,  crowded,  linear-lanceolate,  acute  and  mucro- 


nate,  pungent,  somewhat  revolute  at  the  margins,  dark 
green  and  with  a  prominent  midrib  above,  with  2  white 
bands  beneath,  l-\%  in.  long:  fls.  dioecious,  the  stami- 
nate clustered,  %-!  in.  long:  fr.  ovoid,  ^A  in.  long,  on 
a  fleshy  receptacle,  very  short-stalked.  Chile.  P.F.G. 
2:102.    G.C.  III.  10:171. 

alpina,  R.  Br.  Shrub  or  small  tree,  attaining  15  ft., 
with  spreading  branches  :  lvs.  indistinctly  2-ranked, 
linear  to  linear-oblong,  obtuse,  mucronulate,  dark  green, 
grooved  or  flat  above,  palo  green  beneath,  %-%  in.  long: 
fls.  di(i»cious,  the  staminate  solitary  or  clustered,  about 
>3  in.  long:  fr.  small,  on  a  fleshy  receptacle.    Australia. 

P.  Andlna,  Poepp.  (Prumnopitys  elegans,  Phil.  Sttieliycar- 
pus  Aiidina,  Vau  Tiegh.).  Tree,  attaining  20  ft.,  with  upright 
or  somewhat  spreading  branches  :  lvs.  indistinctly  2 -ranked, 
linear,  dark  green  above,  slightly  glaucous  beneath,  %-VA  in. 
long;  fls.  in  spikes;  receptacle  not  fleshy.  Chile.— P.  Hidivitii, 
Hoibr.=P.  Totara.— P.  OhUlna,  Rich.  (P.  saligna,  Don).  Tree, 
attaining  CO  ft.,  allied  to  P.  macrophylla:  lvs.  linear-lanceolate, 
acute,  slightly  falcate,  3-4>2  in.  long:  staminate  fls.  clustered, 
about  1  in.  long.  Chile,  Peru.— P.  Chineiisis,  Wall.  (P.  macro- 
phylla, var.  Maki,  Sieb.  &  Zuec).  Closely  allied  to  P.  ni.-icro- 
phylla,  but  a  lower  tree  or  sometimes  shrub,  with  somewhat 
spreading  branches:  lvs.  shorter,  1%-ZA  in.  long:  staminate 
fls.  shorter.  China;  cult,  in  Japan.  S.Z.  2:134.  R.H.  1848:41. 
— P.  coridcea,  Rich.  Tree,  attaining  50  ft.,  with  spreading 
branches;  allied  to  P.  macrophylla:  lvs.  lanceolate,  acuminate, 
2-4  in.  long:  fr.  ovoid.  Jamaica.  Sometimes  Cephalotaxus 
drupacea  is  cult,  under  this  name.  —  P.  elonsjdta,  L'Herit. 
Tree,  attaining  70  ft.,  with  whorled  spreading  branches;  allied 
to  P.  macrophylla  :  lvs.  linear-lanceolate,  acute,  about  2  in. 
long:  staminate  fls.  solitary  or  clustered,  about  5^  in.  long:  fr. 
globose,  %,  in.  across.  S.  Africa.— P.  Jamaicensis,  Hort.=P. 
Purdieana.— P.  Koraidna,  Sieb. =  Cephalotaxus  pedunculata, 
var.  fastigiata.— P.  Nagcia.  R.  Br.  (Nageia  Japonica,  Ga?rtn.). 
Tree,  attaining  90  ft.,  with  spreading,  sometimes  pendulous 
branches:  lvs.  mostly  opposite,  ovate  to  oblong-lanceolate, 
short-acuminate,  2-6%  in.  long,  bright  green  and  glossy:  ir.% 
in.  across,  subglobose.  Japan.  ^.Z.  2:Vib.—P.  neriifhUa,  Don 
(P.  macrophylla,  Wall.,  not  Don).  Tree,  allied  to  P.  macro- 
phylla, with  whorled  spreading  branches:  lvs.  lanceolate,  acu- 
minate, dark  green  above,  slightly  glaucous  beneath,  4-8  in. 
long:  staminate  fls.  solitary,  1  in.  or  more  long.  Himalayas. 
B.M.  4655.  F.S.  8:708.— P.  PiirdicdKd,  Hook.  Tree,  to  120  ft., 
with  whorled  horizontal  branches:  allied  to  P.  macrophylla: 
lvs.  oblanceolate,  obtuse,  mucronulate,  bright  green,  2-5  in. 
long,  %  in.  wide.  Jamaica.— P.  saligna,  Don=P.  Chilina.— P. 
spicdta,U.  Br.  (Prumnopitys  .spicata,  Mast.).  Tree,  attaining 
80  ft.:  lvs.  2-ranked,  linear,  obtusish,  sessile,  M-K  in.  long:  fls. 
in  spikes;  receptacle  not  thickened.  New  Zealand.— P.  iaaiiW- 
lia,  Kunth.  (Prumnopitys  taxifolia.  Mast.).  Tree,  attaining  60 
ft.,  with  spreading  branches:  lvs.  2-ranked,  linear,  acute  or  ob- 
tuse, abruptly  narrowed  into  a  short  petiole:  fls.  in  spikes:  no 
thickened  receptacle.  Peru,  Columbia.— P.  Totara,  Don.  Tree, 
attaining  90  ft.  with  spreading  branches:  allied  to  P.  alpina: 
lvs.  linear,  acute  or  acuminate,  VtVA  in.  long.     New  Zealand. 

Alfred  Rehder. 

P0D6LEPIS  (Greek,  foot  and  scale;  referring  to  the 
unusual  fact  that  the  involucral  scales  have  a  foot- 
stalk or  claw).  C'omp6sitce.  About  16  species  of  Aus- 
tralian herbs  with  yellow,  pink  or  purple  rays,  a  few  of 
which  are  cult,  as  half-hardy  annuals,  growing  6-12  in. 
high  and  bearing  fls.  which  are  chiefly  interesting  as 
representing  an  intermediate  stage  between  the  common 
type  of  cotnposite  with  showy  rays  and  the  "ever- 
lasting flowers,"  like  Helichrysum,  in  which  the  rays  are 
aborted  and  the  showy  parts  are  the  stiff  involucral 
scales.  In  Podolepis  the  involucral  scales  are  generally 
colored,  but  are  thin  and  nearly  transparent,  and  over- 
lap one  another  instead  of  standing  out  like  petals. 
The  genus  belongs  to  an  unfamiliar  group  of  composites 
from  Australia  and  the  Cape. 

The  following  species  are  annuals  with  linear  or  lan- 
ceolate lvs.  and  hemispherical  involucres  }4-%  in.  in 
diameter.  They  need  a  porous  soil  with  full  exposure 
to  the  sun,  and  they  also  do  well  in  pots.  See  An- 
nuals. 

A.   Color  of  rays  yellow. 
B.  Involucral  bracts  acute. 

can^scens,  A.  Cunn.  (P.  afflnis,  Sond.).  Rarely  much 
exceeding  1  ft. :  involucral  bracts  slightly  or  not  at  all 
rugose;  claws  with  broad  scarioiis  margins:  rays  3-4- 
lobed,  slightly  longer  than  the  disk-fls. 

BB.  Involucral  bracts  actiminate. 
aristita,  Benth.   (P.   chn/sdntha,  Endl.).     Often  ex- 
ceeding 1  ft. :  involucral  bracts  not  rugose,  usually  end- 
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ing  in  a  rigid  point  or  awn,  the  claws  of  the  inner  ones 
narrow  and  glandular:  ravs  longer  than  the  disk-fls., 
3-4-lobed.    R.H.  1857,  p.  263. 

AA.   Color  of  rays  purple  or  lilac. 

gracilis,  Grah.  Often  exceeding  1  ft.:  involucral 
bracts  obtuse:  claws  narrow,  glandular:  rays  entire  or 
2-lobed,  >^  in.  long:  pappus  not  thickened  upwards.  B. 
M.  2904  (disk-fls.  mostly  purple,  some  yellow). 

W.  M. 

PODOPH'S'LLUM  ( from  Tournefort's  anapodophylliim , 
duck's-foot-leaf ;  from  a  fancied  resemblance  in  the  foli- 
age). Berberid&cece.  May  Apple.  Mandrake.  Nearly 
every  American  boy  knows  of  a  colony  of  Mandrakes  and 
has  eaten  May  Apples.  The  "apples"  are  yellowish,  egg- 
shaped  fruits'  about  2  in.  long,  and  have  a  rather  mawk- 
ish taste.  The  leaves  are  very  distinct,  being  shaped 
like  a  round  shield  with  5-7  lobes.  Mandrakes  have  two 
kinds  of  Ivs.,  the  big  solitary  ones,  and  the  smaller  ones 
in  pairs.  The  large  centrally  peltate  leaves  have  no 
flower  underneath.  The  flowers  are  nodding  white  wax- 
like cups  which  spring  from  the  fork  of  the  stem.  They 
have  a  rather  unpleasant  smell.  There  is  a  white  butter- 
fly which  comes  at  nightfall  and  probably  pollinates  the 
May  Apples.  One  sometimes  finds  Mandrake  blossoms 
that  seem  to  be  double,  but  just  as  he  is  about  to  pick 
the  extra  petals,  a  butterfly  flies  away. 

Some  parts  of  the  Mandrake  plant  are  emetic  and  poi- 
sonous. Extract  of  Podophyllum  is  common  in  drug 
stores.  Mandrakes  are  common  in  rich  woods  and  copses 
throughout  the  eastern  United  States.  A  colony  of  them 
is  most  desirable  for  a  wild  garden.  They  are  ofi'ered  by 
several  dealers  in  hardy  herbaceous  perennials.  They 
are  of  easy  culture,  requiring  deep,  rich  soil  and  partial 
shade.  They  are  useful  only  for  spring  effects,  how- 
ever, as  the  foliage  dies  down  by  midsummer  or  before. 
Later- growing  vigorous  perennials,  as  Polygonaintn 
giganteum,  may  be  associated  with  a  planting  of  Man- 
drake, to  occupy  the  ground  in  the  later  part  of  the 
season.  P.  Emodi  requires  a  moister  situation,  and 
some  prefer  a  peaty  soil  for  it.  Prop,  by  division  or 
by  seed.  What  we  call  tlie  Mandrake  is  not  the  Man- 
drake of  Old  World  history  and  romance,  for  which  see 
Mandragora. 

Podopliyllnm  is  a  genus  of  four  species, — one  Ameri- 
can, one  Hiin;il;iyan  and  two  fx'om  China.    Hardy  per- 
ennial herbs:   sepals  (J,  petal-like;  petals  6-9;   stamens 
as  many  or  twice  as  many  as  the  petals; 
pistil    1    (rarely    several):     berry    with 
many    seeds,     which     are     inclosed    in 
fleshy  arils. 

A.  Fruits  yellowish. 

peltitum,  Linn.  May  Apple.  Man- 
DKAKE.  Fig.  8:{7,  Vol.  11.  Height  1-1^ 
ft. :  Ivs.  dark  green,  nearly  1  ft.  across, 
5-7-lobed.  each  lobe  2-cleft:  fls.  about  2 
in.  across.  Also  called  Wild  Lemon  and 
Hog  Apple.  B.M.  1819.  Gn.  21,  p.  127. 
D.  i;il.  B.Fi.2:92.  Nature's  Garden  186. 
—  Blooms  in  April  and  fruits  in  May. 

AA.  Fruits  deep  red. 
Embdi,  Wall.  Lvs.  3-5  -  lobed  :  fls. 
white  or  pale  rose:  fr.  large  as  a  hen's 
etrg,  lirilliaiit  red.  Himalayas.  G.  C. 
n.  1H:241.  — The  foliage  is  a  tine  bronzy 
red  in  early  spring. 

F.  W.  Barclay  and  W.  M. 


PODOSTlGMA  (Greek  words  referring 
to  I  hi-  fact  that  tin-  stigma  has  a  foot  or 
stalk).  Asrlepiaddecd-.  This  inchales  a 
half -hardy  tuberous  -  rooted  perennial 
herb  whicli  grows  a  foot  higli  or  less 
in  low  pine  barrens  from  N.  C.  to  Fla. 
and  bears  in  summer  small  greenish 
yellow  fls.  The  genus  is  closely  allie<l 
to  Asclepias,  and  is  distinguislied  by 
having  th(!  hoods  remote  from  the  an- 
thers at  the  base  of  the  long  column, 
■while    in    Asclepias  the   hoods    are   ap- 


proximate to  the  anthers.     See  Chapman's  Flora  of  the 
southern  U.  S.  and  Gray's  Syn.  Flora  of  N.  Amer. 

pub6scens,  Ell.  Lvs.  opposite,  linear-lanceolate,  nearly 
sessile  :  peduncles  terminal  and  axillary,  umbellately 
several-fld.  The  only  species.— Adv.  by  Gillett  in  1881, 
but  presumably  not  hardy  north. 

POGONIA  (Greek,  beard  ;  alluding  to  bearded  label- 
lum).  Orchiddcecp.  A  genus  of  hardy  terrestrial  or- 
chids: mostly  small,  perennial  herbs,  with  erect  slender 
stems:  fls.  solitary  or  in  racemes  ;  sepals  and  petals 
free,  erect  or  ascending;  labellum  sessile,  with  broad 
base,  spurless,  with  longitudinal  ridges.  Pogonias  are 
delicate  plants  requiring  care  in  planting.  The  wood- 
land species  should  have  rich  leaf-mold,  with  deep 
shade;  the  swamp  species  require  peat  or  suitable  light, 
rich  soil,  moist  yet  not  wet.  All  the  species  are  prefer- 
ably planted  in  spring. 

A.  Sepals  and  petals  nearly  equal  in  length. 
B.  Lip  crested. 
opMoglossoides,  Ker.  Stem  8-15  in.  high,  slender, 
1-3-lvd. :  lvs.  1-3  in.  long,  lanceolate  Oi  ovate:  fls.  soli- 
tary or  in  pairs,  fragrant,  pale  rose,  subtended  by  a  fo- 
liaceous  bract.  June,  July.  In  meadows  and  swamps, 
U.  S.  and  Japan.  B.R.  2:148.  G.P.  10:485.  V.  2:269; 
11:229.  — This  seems  to  be  the  only  species  that  can  be 
grown  with  success.  It  thrives  in  wet  moss  in  boxes  of 
sphagnum.  Usually  it  is  better  to  transplant  from  the 
wild  each  year  than  to  attempt  to  propagate  the  plants. 
Sometimes  they  can  be  colonized  in  wet  meadows. 

BB.    Lip  not  crested. 
p^ndula,  Lindl.    Root  tuberous,  sometimes  clustered: 
stem  ,3-8  in.  high,  bearing  2-8  small  ovate  lvs.  and  1-7 
pale   purple  fls.    Aug.,  Sept.    Rich   woods,   Canada  to 
Fla.  and  west.    B.R.  11:908.    B.B.  1:467. 

AA.    Sepals  longer  than  the  petals. 
C.    Stem  bearing  single  leaf. 
divaric^ta,  B.  Br.    Stem  1-2  ft.  high,  slender,  bearing 
a  solitary  fl. :   fl.  1  in.  long;    sepals  dark;    petals  flesh- 
colored;    lip  as  long  as  petals,   greenish,  veined  with 
purple.    July.    Swamps,  N.  J.  to  Fla.    B.B.  1:468. 

cc.    Stem  bearing  whorl  of  lvs.  at  the  top. 
verticilld.ta,  Nutt.    Stem  8-15  in.  high,  bearing  whorl 
of  5  obovate  sessile  lvs.  at  its  summit:  fl.  solitary,  ter- 


1862.  Royal  Poinciana — Poinciana  regia. 
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mlnal;   sepals  13^-2  in.  long,  linear,  dark  purple;  petals 
nearly    1    in.   long,    linear.     May,  June.     Moist,    rich, 
shaded  positions,  Ont.  to  Wis.  and  Fla.    B.B.  1:408. 
Heinrich  Hasselbring  and  F.  W.  Barclay. 


1863.   Poinciana  regia  (X   /4)- 

POGOSTEMON  (Greek,  bearded  stamen).  Labidtw. 
This  includes  the  plant  which  produces  the  well-known 
perfumes  called  Patchouli,  or  in  India  Pucha-pat.  Pat- 
chouli has  a  peculiar,  dry  moldy  smell  and  is  one  of 
the  commonest  perfumes  in  India.  In  the  forties  its 
presence  was  considered  the  sure  test  of  a  genuine  In- 
dian shawl,  but  the  French  manufacturers  of  imitation 
Indian  shawls  imported  the  perfume  in  the  fifties. 
Patchouli  is  no  longer  fashionable.  Fuller  accounts 
of  it  will  be  found  in  the  "Cultural  Industries  of  Queens- 
land," V.  8:247  and  Gn.  27,  p.  447.  The  plant  has  no 
ornamental  value.  Live  plants  were  introduced  into 
America  by  Franceschi,  of  Santa  Barbara,  and  were 
offered  in  1900  in  the  East. 

Pogostemon  is  a  genus  of  about  30  species,  24  of  which 
are  distinguished  in  Flora  of  British  India  4:631.  Herbs 
or  subshrubs:  Ivs.  opposite,  rarely  in  3's:  fls.  small, 
in  solitary  or  panicled  spikes  formed  of  many  dense 
whorls;  calyx  subequally  4-5-toothed;  corolla-tube  ex- 
serted  or  included ;  limb  sub-2-lipped ;  lobes  4,  lower 
usually  longest;  stamens  4,  exserted,  straight  or  decli- 
nate;  filaments  usually  bearded;  anther  cells  confluent. 

Heyne^nus,  Benth.  (P.  Patchohhj,  Pellet).  Pat- 
chouli Plant.  Herb,  2-3  ft.  high:  Ivs.  long-stalked, 
ovate,  acute,  acuminate  or  olituse,  crenate,  simply  or 
doubly  toothed:  spikes  terminal  and  axillary,  forming 
a  panicled  inflorescence:  whorls  usually  separate,  form- 
ing interrupted  spikes  :  fls.  whitish,  tinged  purple. 
India. 

POINCIANA  (M.  de  Poind,  governor  of  the  Antilles 
in  the  seventeenth  century).  Legumindsce.  Small, 
mostly  broad-topped  unarmed  trees,  with  large  and 
graceful  bipinnate  Ivs.  with  numerous  small  Ifts.  and 
with  no   stipels  and   inconspicuous   stipules:    fls.  very 


very  showy,  orange  or  scarlet,  in  large,  corymbose  ra- 
cemes, not  papilionaceous,  the  5  petals  clawed  and 
eroded  or  even  fimbriate  on  the  margin,  the  stamens  10 
and  free  and  exserted:  fr.  long  and  flat.  There  are  2  or 
3  species  of  Poinciana,  all  native  to  the  oriental  trop- 
ics. The  genus  has  been  confounded  with  Cwsalpinia, 
but  the  calyx-segments  are  valvate,  whereas  they  are 
strongly  imbricate  (or  overlapping)  in  C»salpinia. 
The  P.  pnlcherrima,  known  as  Barl)adoes  Pride  and 
Bird-of-Paradise  Flower,  is  Ccesalpinia  ptilcherrima. 
P.  Gilltesii  is  V.  Gilliesii.  P.  elata,  Linn.,  native  to 
India,  Arabia  and  tropical  Africa,  is  planted  in  the  Old 
World,  but  is  not  in  the  American  trade.  It  reaches  a 
height  of  20-30  ft.,  with  the  petals  scarcely  exserted 
beyond  the  calyx. 

r6gia,  Boj.  Figs.  1862,  1863.  Royal  Poinciana. 
Peacock  Flower.  Flomboyant.  Rapid-growing  tree, 
reaching  20-40  ft.,  and  making  a  wide-spreading  pic- 
turesque top:  Ivs.  1-2  ft.  long,  with  10-20  pairs  of  pin- 
nae, each  pinna  with  numerous  oval  leaflets:  fls.  3-4  in. 
across,  bright  scarlet  (upper  petal  striped  with  yellow 
and  more  cuneate),  the  obovate  petals  very  prominently 
clawed  (or  narrow  below) :  pod  6  in.  to  2  ft.  long.  Mada- 
gascar. B.M.  2884.  — Now  a  popular  tree  in  frostless 
countries,  as  in  S.  Fla.,  S.  Calif.,  Bermuda,  and  the 
West  Indian  Islands.  It  is  deciduous.  One  of  the  most 
striking  of  tropical  trees.  Sometimes  seen  under  glass  in 
the  North.  Ca'salpinia  pnlcherrima  is  often  confounded 
with  it;  but  that  plant  is  a  shrub  or  at  most  only  a 
small  tree,  with  strongly  overlapping  calyx-segments  in 
the  bud,  smaller  fls.,  and  very  long-exserted  stamens. 

L.  H.  B. 

POINSETTIA.  Euphorbia  pnlcherrima.  Annual  P. 
is  E.  heterophylla. 

FOIREA  is  a  catalogue  error  for  Poivrea. 

POISON  BERRY,  Cestrnm.  P.  Dogwood,  Bhus  vene- 
nata. P.  Elder,  Bhus  venenata.  P.  Hemlock,  Conivm, 
maculatum.  F.  Ivy,  Bhus  Toxicodendron.  P.  Oak,  JK. 
Toxicodendron.    P.  Sumac,  Bhus  venenata. 

POISONOUS  PLANTS.  Very  few  plants  are  poisonous 
to  the  touch.  The  only  ones  in  the  northeastern  states 
are  Poison  Ivy  and  Poison  Sumac.  The  former  is  a  root- 
climbing  vine  (R.  Toxicodendron)  ^i^^^  ternate  leaves 
(Fig.  1864),  and  the  latter  is  a  tree-like  bush  (Bht(S 
venenata)  with  pinnate  leaves  and  entire  leaflets  (Fig. 
1865).    Poison  Ivy  is  sometimes  confounded  with  Vir- 


1364.   Leaf  of  Poison  Ivy  (X  %). 

ginia  Creeper,  but  the  latter  usually  has  5  leaflets,  it  is 
a  much  taller  vine  and  it  climbs  by  means  of  tendrils 
(Pig.  186C).  Poison  Ivy  is  much  commoner  than  Poison 
Sumac.    The  latter  is  confined  to  swamps.    There  are 


1384 


POISONOUS    PLANTS 


many  remedies  for  poisoning  by  Poison  Ivy.  One  of 
the  best  is  an  alcoholic  solution  of  sugar  of  lead.  Ex- 
tract of  grindelia  (sold  at  drug-stores)  is  sometimes 
used.  Many  plants,  even  amongst  the  common  gar- 
den species,  are  poisonous  when  eaten,  but  it  does  not 


1865.  Poison  Sumac  {X  K) 


follow  that  they  are  dangerous.  People  do 
not  eat  them.  See  V.  K.  Chesnut,  "Thirty 
Poisonous    Plants    of   the   U.    S.."   Farmers' 

Bull.   80,    U.   S.    Dept.  Agric;    and   Bull.   20,   Div.   of 

Botany. 

POlVREA  (N.  Poivre,  1719-1786;  intendant  of  Mauri- 
tius). Combretdcece.  This  includes  a  South  African 
shrub  with  orange-red  fls.  cult,  in  S.  Fla.  The  genus  is 
referred  by  Bentham  and  Hooker  to  Combretum,  a  large 
genus  containing  some  handsome  plants  that  are  little 
known.  Poivrea  differs  from  the  other  Combretums 
chiefly  in  the  convolute  cotyledons.  Generic  characters 
of  Poivrea  (from  Flora  Capensis) :  calyx  5-lobed;  petals 
5;  stamens  10,  protruded:  ovary  2-3-ovuled:  fr.  oval  or 
oblong  or  5-winged;  seed  solitary,  pendulous,  5-angled. 
Mostly  climbing  shrubs:  Ivs.  opposite  or  alternate,  en- 
tire: spikes  axillary  and  terminal. 

bractedsa,  Hochst.  Unarmed  shrub  8-10  ft.  high:  Ivs. 
opposite  or  in  3's,  23^-3  x  1-13^  in.:  petals  clawed,  red- 
dish, 4  lines  long:  fr.  oval,  indistinctly  5-angled.  Called 
"Hiccup-nut"  in  Cape  Colony. 

POKER  PLANT.     Kniphofia. 

POKEWEED.     See  Phytolacca. 

POLEMONIUM    (ancient   name,   probably   not   from 
Greek  polemos,  war,  but  rather  the  philosopher  Pole- 
man).    Polemoniclcece .   This  includes  the  Jacob's  Lad- 
der,   P.    cwrxileuni,    an    old-fashioned    inhabitant    of 
cottage  gardens,  which  owes  its  popular  name  to  the 
regular   manner   in  which  the   numerous   leaflets   are 
arranged  on  the  long  leaves.     It  is  a 
har<ly  perennial  herb,  growing  1-3  ft. 
high  and  bearing  o-lobed,  bell-shaped 
fls.  of  blue  or  white,  and  about  an  inch 
across.     Probably   the   finest  species, 
however,  is  the  plant  known  to  all  gar- 
deners as  P.  Ifirliiirdsonii,  which  is  a 
form  of  P.  hninile  that  has  doubled  or 
trebled  in  size  in  cult.     A  fine  speci- 
men of  P.  Ricliardsonii  may   have  a 
terminal  cluster  G3^  in.  across  and  5 
in.    deep,    with    24    fls.    each    Mi    in. 
across.     P.  confertum  differs  from  all 
others  in  the  great  density  of    its  in- 
florescence,   and    by   connoisseurs    in 
alpine    plants    may    be    regarded    as 
the  finest  of  the  genus.    Most  of  the 
yellow -fid.   forms    are    disapjiointing. 
I'oleiiioniums    are   of   easy  culture  in 
any  deeji,  rich,   loamy   soil.     /'.  rnrn- 
li'um  and  P.  reptdits  do  well  in  partly 
shaded  places  not  too  dry.    They  are 
easily    raised    from    fall-sown     seed. 
Also  prop,  by  division.     They  are  im- 
patient  of  soil   on   the   leaves,   as   is 
likely  to  occur  during  rain.     Flowers   of  /'.  Ulchurd- 
aonii  are  fragrant  and  fine  for  cutting. 

Polemonium  is  a  genus  of  about  10  species  of  herbs 
natives  of  the  north  temperate  zone  and  the  mountains 
of  Mexico  and  Chile.    Perennials,  rarely  annuals,  tall  or 


POLEMONIUM 

dwarf,  usually  viscid,  often  with  a  creeping  rhizome 
which  is  thick  or  slender:  Ivs.  alternate,  pinnatisect: 
fls.  blue,  violet,  white  or  yellowish;  calyx  increasing 
after  anthesis;  corolla  shortly  funnel-shaped,  broadly 
bell-shaped  or  subrotate;  lobes  obovate:  ovules  2-12; 
capsule  3-valved.  Closely  allied  to  Gilia  and  distin- 
guished by  the  declinate  stamens  and  the  filaments 
pilose-appendaged  at  the  base. 

A.  Color  of  fls.  hhie  or  white. 

B.   Corolla-tube  longer  than  lobes:  inflor- 
escence a  dense  head. 

ccnf6rtum,  Gray.  Sticky,  smelling  of  musk, 
9-18  in.  high,  from  a  tufted  rootstock:  Ifts. 
very  small  and  so  crowded  as  to  seem  whorled : 
fls.  honey-scented,  deep  blue,  3^-1  in.  long; 
corolla  narrowly  funnel-shaped  ;  filaments 
naked  or  nearly  so  and  not  dilated  at  base. 
Rockies  and  Sierras.  Gn.  10:48.  G.  C.  II. 
24:12;  III.  27:237.  —  Intermediate  between 
Polemonium  and  Gilia. 

BE.   Corolla-tube  shorter  than  lobes:  inflorescence  open. 

c.  Plants  with  thickened  rootstocks:  Ifts.  seldom  ]/o  in. 
long. 

hCimile.Willd.  {P.  Bichardsonii,  Grab.).  Low,  slender 
plant  from  somewhat  creeping  rootstocks:  Ifts.  15-21, 
2-6  lines  long:  fls.  bell-shaped,  blue  or  purplish.  July, 
Aug.  Arctic  regions.  B.M.  2800  (yellow  eye).  G.C.  II. 
19:793.  B.R.  15:1304  (small  fls.,  white  eye). -It  has 
the  odor  of  ripened  grapes. 

Var.  pulch^llum,  Gray.  Differs  in  having  smaller  fls. 
ranging  from  violet  and  lavender  to  nearly  white  and  in 
the  viscid  pubescence,  which  is  minute.  Arctic  coast. 
P.  pulchh'riniKm,  Hook.,  B.M.  2979,  is  a  more  viscid, 
diffuse  and  smaller-fld .  form  with  narrower  corolla-lobes. 

cc.  Plants  with  slender  rootstochs  or  roots:  Ifts.  larger. 

D.  Height  1-3  ft.:  Ifts.  numerous. 

E.  Herbage  scarceli/  if  at  all  scented. 

caertileum,  Linn.  Jacob's  Ladder.  Charity.  Fig. 
1867.  Height  1-3  ft.:  ifts.  9-20  lines  long:  fls.  blue, 
numerous  in  a  thyrse,  1  in.  or  less  across;  style  ex- 
serted.  May,  June.  Wet  or  moist  ground,  N.  Asia,  Eu., 
N.  Amer.  Var.  ilbum,  Hort.  {P.  album,  Hort.  Bridge- 
man),  with  white  fls.,  is  almost  as 
popular  as  the  type.  — A  form  with  va- 
riegated Ivs.  is  said  to  be  more  con- 
stant and  decided  in  the  north  of  Eng- 
land than  in  the  south. 


Ampelopsis  quinquefolia  fX  3-^). 
coTiip.'ire  with  Poison  Ivy,  with  wliicli  it  is 
sometimes  confounded. 


EE.  Herbage  atrong-scented. 

foliosissimum,  Gray.  More  viscid  than  P.  ca'rulenm, 
leafier,  wilh  broader  Ifts.  and  the  style  not  exserted. 
Fls.  commonly  white  or  cream -colored,  rarely  violet. 
Rocky  Mts.  Cult,  in  1890  by  Vick,  but  perhaps  never 
offered  in  America. 
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DD.  Height  1  ft.  or  less:   Ifts.  fewer,  5-15. 

r6ptans,  Litm.  Slender,  weak  and  diffuse  but  never 
creeping;  foliage  not  viscid  or  glandular:  )l.s.  light 
blue,  K  in.  across,  in  a  sort  of  loose  panicle.  Open 
woods,  "N.  Y.  to  Ala.,  west  to  Mo.  and  Minn.  Apr.,  May. 
B.::M.  1887.  — Said  to  be  an  easy  prey  to  snails,  especially 
in  winter,  when  they  attack  the  rootstocks. 

Var.  Himalay^num,  Baker  {P.  {/ravdiflhrnm,  Hort., 
not  Benth.  P.c(vrnleiim.  var.  ijrandiftbrKiii ,  J.W.  Man- 
ning). Fls.  IK  in.  across,  lilac-blue  or  darker,  the 
rounded  lobes  nearly  K  in.  across;  calyx  and  axis  of 
panicle  very  hairy.  Himalayas.  Described  in  G.C.  HI. 
1:766. 

AA.   Color  of  fls.  yellowish  or  flesh  color. 
B.  Fls.  salmon  or  flesh  color. 

c&meum,  Gray.  Rather  stout,  1-2  ft.  high:  Ifts.  5-15, 
often  lii  in.  long  :  tls.  fading  to  purplish,  1-lM  in- 
across.  Mountain  woods,  Calif.  — Offered  by  Pilkington, 
Oregon,  1892,  but  probably  not  in  cult.  now.  Closely 
allied  to  P.  reptuns. 

BB.  Fls.  yellowish. 

pauci!ldrum,  Wats.  Height  1-2  ft.:  ifts.  16-24,  about 
1  in.  long:  fls.  tubular,  the  tube  1-1:?4  in.  long,  much 
longer  than  the  lobes.  Mex.  — The  color  is  said  to  be 
a  good  clear  yellow,  tinged  red  outside,  but  they  are 
probably  only  cream-colored  at  best.  Offered  by  J.  W. 
Manning  in  1892,  but  subsequently  dropped. 

F.  W.  Barclay  and  W.  M. 

POLIANTHES  (name  discussed  below).  Amaryl- 
licl()ce<v.  Tuberose.  Every  one  knows  the  waxy  white 
Tuberose,  a  single  flower  of  which  will  scent  a  whole 
house.  It  belongs  to  a  genus  of  one,  or  at  least  of  very 
few,  species.  It  is  placed  in  the  sub-family  of  which 
the  Century  Plant  (Agave)  is  the  type,  but  differs  in 
not  having  thick,  fleshy  spiny  leaves.  From  its  near- 
est allies  (Prochnyanthes,  Beschorneria,  Doryanthes) 
it  is  distinguished  as  follows:  perianth  white;  tube 
long,  narrowly  funnel-shaped,  curved;  segments  short, 
subequal;  stamens  affixed  at  the  middle  of  the  tube, 
not  exserted:  ovary  3-celled,  free  at  apex:  stigmas  3, 
ovate,  falcate:  fr.  crowned  by  the  persistent  perianth; 
seeds  flat.    Baker,  AmaryllideSB,  1888. 

The  name  Polianthes  was  given  to  the  Tuberose  by 
Linnjeus  in  1753  in  his  Species  Plantarum, which  is  usu- 
ally taken  as  the  beginning  of  nomenclature.  Unfor- 
tunately he  wrote  "Polyanthes"  in  an  earlier  work, 
published  in  1737.  This  was  probably  a  slip  of  the 
pen.  Many  writers  have  changed  the  spelling  to  Polyan- 
thus, supposing  that  Linnseus  had  in  mind  the  idea  of 
"many-flowered,"  from  po?(/s  and  antlios.  Others  have 
supposed  he  derived  it  from  polls,  a  city.  It  seems 
probable,  however,  as  Bentham  and  Hooker  suggest, 
that  Linnseus  had  in  mind  polios,  "shining,"  "white," 
which  is  much  more  applicable  to  the  Tuberose  than 
are  the  other  derivations.  Consult  Polyanthus  for  other 
meanings  of  the  word  Polyanthus, 

The  name  "Tuberose"  is  derived  from  tuberosa,  this 
plant  being  the  tuberous  hyacinth  as  distinguished  from 
the  bulbous  hyacinth.  The  name  therefore  is  tuber-ose, 
not  tube-rose. 

tuberdsa,  Linn.  Tuberose.  Figs.  1868,  1869.  Root- 
stock  tuberous:  basal  Ivs.  6-9  to  a  stem,  linear,  1-1>2  ft. 
long,  spotted  red-brown  on  back :  stem  2-3  ft.  high,  with 
8-12  reduced  Ivs.:  fls.  l>2-2>^  in.  long,  borne  in  pairs  in 
a  lax  spike;  segments  K-/4  in.  long.  Mexico.  B.5l.  1817. 
B.R.  1:63.  R.H.  1882,  p.  429.  F.  1881,  p.  27.  Gn.  47, 
p.  330. 

'^Polyanthus  mamlata"  figured  in  Blanc's  catalogue  is, 
judging  from  the  pietvire,  a  species  of  Agave  of  tlie  section 
JIanfreda,  and  not  Polianthes  tnaciilata.  Von  Martius.  Von 
Martlus'  name  is  not  accounted  for  by  Baker,  but  according 
to  the  original  description  it  is  a  plant  with  a  tuber- like 
bulb:  stem  1-2%  ft.  high:  Ivs.  laneeol.ate  or  obovate-laneeolate, 
marked  with  round  or  elliptic  spots:  fls.  sessile,  in  a  simple 
spike,  greenish  yellow,  spotted  purple.  It  is  probable  that  P. 
macnlata  of  Von  Martius  belongs  to  another  genus.    ^_  ]yj_ 

There  are  only  two  objections  to  the  Tuberose:  its 
odor  is  too  powerful  for  many  people,  and,  like  the 
calla  lily,  it  has  funereal  associations.  Hence  fashion  has 
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deserted  it,  at  least  in  America.  Nevertheless  6,000,000 
bulbs  a  year  are  now  grown  in  America,  and  a  fifth  of 
them  (1,200,000)  are  used  in  this  country.  The  Tuber- 
ose is  more  popular  than  ever  in  Europe.  It  will  always 
be  a  standard  florists'  flower,  for  the  people  love  it, 
whatever  fashion  may  decree. 


1867.     Polemonium  caeruleum. 

Tuberoses  in  the  Home  Garden.— AlthoMgh  every 
florist  has  Tuberoses  and  they  are  cheaper  now  than 
ever,  thousands  of  people  like  to  have  a  Tuberose  grow- 
ing in  their  own  garden.  The  bulbs  are  best  procured 
in  spring  and  planted  outdoors  after  all  danger  of  frost 
is  over.  The  common  tall-growing  double  sort  is  pre- 
ferred for  this  purpose,  largely  because  the  fls.  open 
better  during  the  unfavorable  dry  weather  which  we 
often  have  in  October.  Cover  the  bulb  about  an  inch 
with  fine,  light  soil.  A  bulb  planted  out  June  1  will 
bloom  in  late  summer  or  fall.  Before  frost  conies  take 
up  the  bulbs  and  store  them  over  winter  in  a  rather 
warm  (50°  F.) ,  dry  place  where  no  frost  will  touch  them. 
If  kept  moist  and  cool  during  winter  the  bulbs  are  likely 
to  rot  at  the  center.  Sound  tubers  will  always  be  green 
at  top  or  show  some  sign  of  life  at  the  growing  point. 
The  others  are  not  worth  planting.  Tn  the  far  North 
where  the  season  is  short,  Tuberose  bulbs  may  be 
started  indoors  about  the  middle  of  May,  the  tubers 
being  placed  on  a  laj'er  of  damp  moss. 

Historical  Sketch.  — The  first  date  of  interest  in  the 
history  of  a  garden  favorite  is  usually  the  time  when 
live  plants  first  reached  European  gardens  and  showed 
signs  of  popularity.  The  Tuberose  reached  Europe  some 
time  before  1530.  Though  a  native  of  Mexico,  it  came 
to  Europe  from  India  and,  like  many  other  tropical 
American  plants  of  high  importance,  it  was  long  sup- 
posed to  be  native  to  the  Orient.  Thus  as  late  as  1629 
Parkinson  calls  it  Hyacinthus  Indicus.  The  plant  was 
brought  to  Europe  by  a  Catholic  priest,  and  the  priests 
refused  all  applications  for  bulbs  until  1594.    The  first 
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double-flowered  form  was  secured  from  seed  about  1780- 
1790  by  oue  de  la  Cour  of  Leyden,  Holland,  who  for 
maDy  years  destroyed  all  his  surplus  bulbs  in  order  to 
be  the  sole  possessor  of  the  double-flowered  Tuberose. 

The  Tuberose  reached  the  zenith  of  its  fame  about 
1870,  while  the  equally  waxy  Camellia  and  the  formal 
Dahlia  were  still  fashionable.  In  1805  Peter  Henderson 
sold  $1,500  worth  of  Tuberoses  from  a  glasshouse 
10x100  ft.  Wm.  Scott,  of  Buffalo,  writes  that  he  can 
remember  when  it  was  as  much  trouble  to  procure  a 
dozen  Tuberose  bulbs  "  as  it  would  be  now  to  get  a  young 
kangaroo  from  Tasmania."  "Twenty-tive  years  ago," 
he  continues,  "the  Tuberose  was  a  flower  of  the  first 
importance,  but  how  are  the  mighty  fallen!" 

In  recent  times  the  greatest  improvement  in  the  Tuber- 
ose is  represented  by  the  Pearl,  a  dwarf  variety  which 
originated  with  John  Henderson,  of  Flushing,  L.  I., 
in  1865.  It  was  introduced  by  Peter  Henderson  in  1867. 
Being  a  foot  shorter  than  the  common  double  type,  it  is 
the  best  form  for  greenhouse  culture;  also  the  fls.  are 
more  numerous  and  nearly  twice  the  size. 

Tuberose  Culture  by  Northern  I'lorists .  —  Taheroses 
are  chiefly  grown  by  American  florists  for  summer  and 
fall  bloom.  It  is  a  very  difficult  operation  to  force 
Tuberoses  so  as  to  bloom  from  January  to  March,  but 
they  can  be  forced  with  comparative  ease  to  bloom  from 
April  to  June.  Also  flowers  may  readily  be  secured  for 
November  and  December  by 
retarding  the  bulbs. 

In  forcing,  the  bulbs  are 
started  about  the  first  of 
January,  being  placed  close 
together  in  boxes  only  3  in. 
deep,  with  2  inches  or  so  of 
moss  on  the  bottom.  These 
boxes  are  placed  over  the 
pipe  where  a  temperature  of 


1868.  Polianthes  tuberosa  — 
Tuberose  {X%}. 

75°  may  be  maintained.  In  four 
or  five  weeks  the  tubers  will 
have  sent  roots  all  through  the 
moss,  and  tiiey  should  then  be 
potted  in  4-  or  5-in.  pots,  or 
planted  in  a  bench  containing  4 
or  5  inches  of  soil.  The  tem- 
perature should  never  be  less 
than  75°,  and  K0°  is  better.  For 
IVIay  and  June  V)looni,  succes- 
sional  batches  may  be  planted 

at  intervals  of  iliree  or  four  weeks  after  New   Years. 

The  last  crops  will  usually  be  the  best. 

For  November  bloom  the  bulbs  are  retarded  in  some 

cool,  dry  place  until  the  middle  of  August.   The  second 


batch  should  not  be  planted  until  the  middle  of  Sep- 
tember.   This  will  produce  December  bloom. 

For  summer  blooming  in  the  open  ground,  the  form 
known  as  the  "Tall  Double"  is  the  most  to  be  preferred. 
In  this  variety,  the  flowers  open  better  and  are  a  clearer 
and  purer  white  than  those  of  the  Pearl.  The  Albino  is 
a  single  white  Tuberose  blooming  in  Julj'  and  August. 
It  is  a  very  floriferous  variety,  with  flowers  that  lack 
the  brown  or  stained  tint  of  some  of  the  older  forms. 
The  odor  is  less  powerful,  and  therefore  more  pleasant, 
than  that  of  the  ordinary  Tuberose. 

Tuberose  Culture  in  Europe.  — In  Europe  there  is 
demand  for  Tuberoses  the  year  round.  The  5fatal-growu 
bulbs  arrive  in  September,  while  the  American-grown 
bulbs  do  not  reach  Europe  until  December  or  even  Jan- 
uary. The  former  are  forced,  and  the  latter  retarded. 
In  an  excellent  review  of  Tuberose  culture  in  Un. 
47:330,  "Southron"  says:  "No  manure  is  needed  in  the 
soil,  otherwise  it  will  tend  to  produce  a  superabundant 
leaf-growth;  but  manure  water  will,  if  given  after  the 
spikes  are  fairly  started,  greatly  assist  the  bulbs  in  de- 
veloping the  flowers.  In  private  gardens  the  one  great 
trouble  oftentimes  is  that  of  red  spider."  *  *  *  "The 
Tuberose  makes  one  of  the  prettiest  buttonhole  bou- 
quets imaginable."  *  *  *  "Where  many  suckers  appear 
around  the  crown-growth,  it  is  a  good  plan  to  thin  them 
out,  otherwise  the  flower-spike  will  be  weakened.  Per- 
sonally, I  have  had  a  preference  for  growing  the  Tuber- 
ose in  the  long  pots,  oftentimes  termed  hyacinth  pots; 
these  take  less  room  and  are  quite  large  enough." 

Peter  Henderson  &  Co. 

Commercial  Production  of  Tuberose  Bulbs.  — Tuberose 
bulbs  were  formerly  grown  extensively  for  commercial 
purposes  in  Italy,  and  are  grown  in  a  small  way  at  the 
present  time  in  South  Africa,  though  the  African  bulbs 
are  not  in  much  favor  with  European  tiorists  because 
the  bulbs  ripen  and  are  shipped  in  midsummer  and  a 
great  number  fail  to  bloom.  None  of  the  foreign-grown 
bulbs  are  imported  into  the  United  States  and,  owing  ta 
the  superiority  of  the  American-grown  Tuberoses  and 
the  low  price  at  which  they  are  produced,  they  have 
driven  the  Italian-grown  bulbs  out  of  the  American 
market.  About  80  per  cent  of  the  American  crop  is 
exported.  Practically  the  entire  product  of  this  country 
is  grown  in  a  limited  area  in  the  southeastern  part  of 
the  state  of  North  Carolina. 

Tuberose  bulb  culture  in  the  southern  states  was  first 
attempted  by  F.  A.  Newbury  in  Duplin  county,  N.  C, 
in  1808.  Beginning  with  a  dozen  bulbs,  he  propagated 
stock  until,  in  1888,  the  yield  was  about  1,000,000  bulbs. 
During  these  years  the  crop  was  cultivated  entirely  by 
hand  and  consequently  was  very  expensive.  The  prices 
received  at  first  were  $40  per  1,000,  but  since  then 
prices  have  declined  each  year  as  quantity  increased 
until,  in  1888,  bulbs  were  selling  at  $6  to  $8  per  1,000. 
In  1888  H.  E.  Newbury,  a  brother,  bought  out  the 
business,  and  he  and  J.  F.  Croom,  another  grower 
who  had  propagated  considerable  stock,  extended  the 
business  very  greatly,  introducing  less  expensive  meth- 
ods of  cultivation.  By  use  of  the  horse-plow  they 
were  enabled  to  greatly  reduce  the  selling  price  and 
stimulate  demand  for  bulbs,  so  that  the  crop  of  1900, 
within  a  radius  of  20  miles  of  one  point  (Magnolia,  N., 
C),  amounted  to  6,000,000  bulbs,  selling  at  wholesale  in 
car-load  lots  at  $3.50  per  1,000.  This  yield  is  secured 
from  over  300  acres. 

The  soil  in  the  section  around  Magnolia,  which  seems 
so  especially  adapted  to  the  culture  of  Tuberose  bulbs, 
is  a  light,  sandy  surface  with  a  porous  clay  subsoil  at 
a  depth  varying  from  2  to  8  ft.,  with  the  bottom  lands 
a  dark  but  porous  sandy  formation.  In  wet  or  rainy 
seasons  the  bulbs  thrive  best  on  the  uplands,  and 
in  dry  seasons  best  on  the  diirk  moist  bottoms,  though 
they  withstand  equally  well  a  great  deal  of  wet  or 
drought. 

The  crop  is  set  in  April,  after  the  soil  has  been 
thoroughly  pulverized.  It  is  then  laid  oO'  in  rows  or 
furrows  22  in.  apart;  into  these  is  sowed  fertilizer  at 
the  rate  of  600  lbs.  to  the  acre.  About'400  lbs.  of  cotton- 
seed meal  and  20  bus.  of  good  wood  ashes  to  the  acre 
have  given  the  best  results,  though  any  reliable  fer- 
tilizer with  a  good  pcicentage  of  potash  is  all   right. 
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The  fertilizer  is  thoroughly  mixed  with  the  soil  b}'  run- 
ning a  plow  with  point  only  in  the  f  mrow.  Into  this  the 
sets  or  "seed,"  as  they  are  called,  are  carefully  phiced 
upright  by  hand  and  covered  with  plow.  Usually  the 
bulhlets  are  rather  slow  in  starting  otY,  and  just  as  they 
begin  to  break  through,   the  soil,  which  has  become 


Bulb  of  Polianthes  tuberosa. 


hardened  or  crusted,  is  raked  or  broken  up.  Tiiis  assists 
the  plant  in  getting  up  and  also  desti-oys  any  growth 
of  grass  wliich  may  have  started.  Cultivation  is  done 
chiefly  with  a  cotton  plow,  using  the  sweeps  to  put 
earth  to  the  plant  and  destroying  any  grass  in  the  rows. 
Tillage  is  required  every  two  weeks  until  August:  an 
occasional  hoeing  between  plants  by  hand  is  necessary 
in  order  to  loosen  the  soil  and  destroy  weeds  and  grass 
not  reached  by  the  plow.  The  crop  is  matured  and 
gathered  between  Oct.  15  and  Nov.  15.  The  tops  by 
this  time  have  reached  a  length  of  18  or  20  in.;  these 
are  cut  off  at  the  ground  with  a  sharp  weeding  hoe  and 
the  bulbs  are  plowed  out  very  much  as  potatoes  are. 
Women  then  lift  out  and  shake  off  the  earth,  and  the 
oflFsets  are  removed  by  hand.  These  sets  are  the  seed- 
stock  for  next  season.  The  bulbs  are  graded  as  to  size, 
carried  to  curing  houses,  and  bj'  some  placed  on  shelves 
to  dry  or  cure  out.  The  bulbs  must  be  stirred  or  have 
their  position  changed  every  few  days  to  prevent  mold 
and  rot.  This  stirring  wears  or  breaks  off  the  roots  and 
tops  of  a  good  percentage  of  the  bulbs,  making  a  less 
sightly  bulb,  though  not  injuring  its  flowering  property. 
The  better  and  more  modern  way  is  to  gather  them  by 
the  roots  in  bunches  of  about  10,  tie  them  together  with 
a  small  cord  and  hang  them  upon  frames,  walls  and 
overhead  of  house  and  allow  them  to  cure  without  dis- 
turbing them  during  the  process  of  drying.  While  this 
would  seem  a  rather  expensive  way,  it  really  costs  but 
a  few  cents  per  thousand,  being  done  by  small  negro 
children  at  nominal  wages.  In  recent  years  artificial 
heat  of  80°-100°  by  means  of  furnace  and  flues  similar 
to  those  used  in  tobacco  barns  has  been  introduced,  to 
hasten  curing.  Four  to  eight  weeks  are  required  to 
properly  cure  the  bulbs  for  shipping,  so  that  the  first 
shipments  begin  to  move  about  Dec.  1  to  10.  Before 
shipment  the  bulbs  are  again  sorted  in  order  to  get  out 
any  undersized  bulbs  that  may  have  been  overlooked; 
they  are  also  counted  and  packed  in  paper-lined  barrels, 
holding  from  700  to  l,;i00,  the  number  varying  with  size 
of  bulbs  and  size  of  barrels.  About  200  bbls.,  or  150,000 
to  175,000  bulbs,  constitute  a  car-load.  The  bulk  of  the 
exports  go  through  New  York  dealers,  several  of  whom 
handle  half  a  million  or  more  each.  A  few  are  exported 
dirfct. 

Dwarf  Pearl  is  the  variety  mostly  grown.    This  sends 
up  a  flowering  stem  about  15  inches  long,  the  blossom 


being  double.  The  Tall  Double  is  similar,  except  that 
the  flowering  stem  is  longer,  about  24  inches  or  over. 
The  White  or  Orange  Flower  has  a  long  stem,  with  the 
blossom  single  or  resembling  the  blossom  of  an  orange 
tree.  The  Albino,  a  freak  from  the  I'earl,  is  a  dwarf 
single  or  orange-flowered  variety,  but  its  tendency  in 
other  latitudes  is  to  go  back  to  the  double  type,  and  con- 
sequentl}' is  likely  to  disai)point  the  grower  who  expects 
a  single  blossom.  The  foliage  of  all  the  above  is  a  rich 
green.  The  variegated-leaved  variety  has  a  beautiful 
stripe  of  golden  or  silver  hue  on  the  outer  edge  of  the 
foliage.  The  blossom  is  single  and  the  habit  is  dwarf. 
The  Tuberose  is  treated  as  au  annual  and  has  to  be  re- 
placed each  season. 

A  "number  one"  bulb  (referring  to  size)  is  not  less 
than  4  inches  in  circumference  and  measures  up  to  6 
inches  and  over;  "nuimmoth"  bulbs  are  6  to  8  inches  in 
circumference.  Only  a  very  small  part  of  the  crop  will 
attain  such  measurement.  A  "number  two"  bulb  is  less 
than  4  in.  and  over  3  in.  in  circumference,  and  while  in 
the  South  these  will  bloom  as  well  as  the  larger  bulbs 
they  are  not  much  sought  by  the  northern  dealers. 
The  Tuberose  is  a  rather  slow  grower;  hence  in  the 
North,  where  the  frosts  are  much  earlier  than  South, 
it  is  likely  to  get  caught  before  its  spike  of  bloom 
matures.  To  succeed  in  getting  flowers  in  the  North 
they  should  be  started  in  pots  under  glass  or  in  rooms 
free  of  frost  in  April  and  transplanted  to  open  ground 
in  early  June.  The  soil  should  be  deeply  pulverized. 
Select  a  sandy  loam  if  possible,  and  fertilize  with 
manure  containing  a  good  percentage  of  potash.  Keep 
the  earth  about  the  plant  thoroughly  stirred  and  do  not 
let  the  plant  suffer  tor  moisture.        jj_  j;_  Newbury 

POLLEN.  All  gymnosperms  ( conifers,  etc. )  and  angio- 
sperms  (true  flowering  plants)  normally  reproduce  by 
means  of  seeds.  For  the  fertilization  of  the  ovule,  in 
order  that  seed  may  result,  the  intervention  of  the  pol- 
len is  necessary.  The  "dust  of  the  flower"  is  therefore 
of  far  more  interest  to  the  horticulturist  than  this  old 
popular  name  would  imply.  Studies  in  hybridization 
and  self-sterility  have  long  made  evident  the  practical 
importance  of  a  knowledge  of  pollen.  Every  plant  pro- 
vides for  the  production  of  this  substance,  and  usually 
in  definite  pollen-bearing  leaves  termed  stamens.  The 
stamens  are  organs  of  the  flower,  and  as  essential  as 
the  carpels.  The  pollen  is  produced  in  definite  sacs 
or  compartments  of  the  anther,  located  usually  at  the 
tip  of  the  stamen;  and  when  the  pollen  is  ripe,  or  ma- 
ture, the  fine  grains  are  set  free  in  quantity  by  the  rup- 
ture of  the  inclosing  sacs.  The  abundance  of  pollen 
produced  may  suggest  wasteful  management  of  the 
plant's  resources;  but  a  liberal  supply  of  this  substance 
is  necessary.  Although  it  requires  but  a  single  one  of 
the  small  grains  to  fertilize  a  single  ovule  and  produce 
a  seed,  pollen-grains  are  produced  often  a  thousandfold 
more  abundantly  than  ovules.  The  best  offspring  are 
produced  when  cross  -  fertilization  occurs,  and  in  the 
transfer  of  pollen  from  plant  to  plant  it  is  only  a 
small  part  which  can  reach  its  proper  destination. 
There  are  many  chances  and  such  great  losses  that 
abundance  of  pollen  is  a  necessary  provision. 

In  general,  flowers  are  pollinated  by  the  wind  and  by 
insects;  that  is,  pollen  is  transported  by  these  two 
agencies.  Flowers  principally  dependent  upon  the  wind 
for  pollination  are  termed  anemophilous,  while  those 
visited  by  insects  are  designated  entoniophilous.  These 
distinguishing  terms  may  also  be  applied  to  the  pollen 
itself.  Anemophilous  pollen  is  of  a  more  or  less  spheri- 
cal form,  readily  yielding  to  the  wind,  and  correlated 
with  this  is  a  dry  and  inadherent  outer  surface.  Such 
is  the  case,  for  example,  in  the  various  families  to 
which  the  oak,  willow,  grasses,  pine,  etc.,  belong,  all  of 
which  plants  are  devoid  of  any  stock  of  brilliant  color 
or  rich  odors  that  might  attract  bug,  moth,  butterfly,  or 
bee.  The  pollen  of  the  pine  has  even  developed  bladders, 
so  as  to  be  borne  more  lightly  upon  the  wind.  On  the 
other  hand,  those  plants  largely  dependent  upon  the 
visits  of  insects  for  pollination  may  have  the  pollen- 
grains  provided  with  some  kind  of  spines,  ridges, 
furrows,  or  viscid  coatings  that  they  may  the  more 
readily  adhere  to  hair)'  limbs  or  other  surfaces  of  the 
insect  which   may  come  in  contact  with  them.     Here, 
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then,  is  to  be  found  a  reason  for  the  beauty  and  special- 
ization of  external  wall.  In  entomophilous  pollen  the 
elliptical  form  of  grain  predominates,  but  the  general 
shape  is  extremely  various;  and  the  plants  producing 
such  pollen  are  usually  provided  with  beauty  of  flower, 
fragrance,  or  other  insect  attraction. 

In  order  that  the  pollen  which  has  been  trans- 
ported to  the  stigma  may  be  effective,  it  must  be 
healthy.  Experiments  have  shown  that  weak,  poorly 
nourished  orchard  trees  often  produce 
ineffective  pollen.  The  nature  of  the 
season  may  also  have  great  influence 
upon   its    character,    continued    rains 


1870. 

Pollen  grains  of 

Primula      ob- 

conica  (below) 

and  salvia. 

Magnified. 


1871. 

Pollen  grains  of 

Browallia. 

Magnified. 


1872. 
Oddly    marked 
Pollen     e^rain 
of    Schaueria 
flavicoma. 
Magnified. 


causing  great  losses  by  preventing  the  maturity  of  this 
product  as  well  as  by  mechanical  injury  and  by  pre- 
cluding the  winged  carriers.  Most  plants  have  some 
special  provision  for  the  protection  of  the  pollen  against 
rain;  that  is,  either  by  the  closing  of  the  flower  under 
moist  conditions,  or  by  the  location  of  the  anthers  in  a 
sheltered  tube,  under  projecting  hairs,  lobes,  or  other 
corolla  appendages. 

The  individual  particles  of  pollen  are  in  the  form  of 
delicate  grains  only  readily  visible  in  some  quantity,  as 
in  powdery  masses.  At  the  time  when  they  are  set  free, 
the  grains  are  generally  entirely  distinct  from  one 
another,  to  be  blown  about  by  an  accidental  wind  or 
carried  by  visiting  insects.  In  some  cases,  however, 
the  grains  are  bound  together  loosely  or  by  means  of 
delicate  glutinous  threads  (Rhododendron);  they  may 
be  closely  united  into  4's  (heath  family);  or  the  whole 
tissue  of  an  anther  or  its  divisions  may  remain  intact  as 
pollinia  (some  orchids,  milk-weed,  etc.).  A  particular 
species  of  plant  will  produce  pollen  quite  constant  in 
form  and  attire;  but  an  aggregation  of  cultivated  varie- 
ties originated  from  a  single  species  may  show  consider- 
able variation  in  this  regard.  Nevertheless,  form,  size, 
color,  surface  markings,  texture  of  wall,  and  trans- 
lucency  of  contents  are  not  fixed  qualities  even  for  re- 
lated genera  or  species.  See  Figs.  1870-3  for  different 
forms  of  pollen. 

When  the  healthy  pollen  of  one  plant  falls  upon  the 
ripe  stigma  of  a  plant  of  the  same  species,  the  grains 
germinate  in  the  sugary  excretion  of  the  stigma  by  the 
protrusion  of  a  tube  which  penetrates  the  style  and 
effects  fertilization  as  described  under  Fertilization. 
Furthermore,  it  is  well  known  that  while  the  flowers 
of  many  plants  may  be  readily  fertilized  by  their 
own  pollen,  the  offspring  are  stronger  when  pollen 
from  another  plant  or  another  variety  have  had  access 
to  the  flower.  Sometimes  pollen  from  a  foreign  variety 
is  absolutely  essential  to  the  best  fruit  formation.  This 
is  particularly  true  of  certain  varieties  of  the  pear.  A 
poor  quality  of  fruit  can  be  prevented  only  by  growing 
together  dilTerent  varieties.  Again,  although  a  plant 
may  readily  pollinate  itself,  yet  the  pollen  from  another 
plant  or  variety  may  be  prepotent  over  its  own.  That  is 
to  say,  if  the  plant  be  pollinated  by  its  own  pollen  along 
with  that  of  a  foreign  variety,  that  of  the  foreign  vari- 
ety will  usually  effect  fertilization.  This  can  be  ex- 
plained only  on  physiological  grounds,  and  at  present 
merely  from  a  theoretical  point  of  view.  Any  pollen 
penetrates  and  effects  fertilization  because  it  is  at- 
tracted, first  by  substances  in  the  style,  and  later  by 
the  egg-cell  itself.  When  a  foreign  variety  is  prepotent 
It  is  so  because  it  is  more  readily  attracted,  due,  we  may 


say,  to  a  greater  difference  of  potential  between  the 
two  elements,  the  two  elements  from  the  same  plant 
being  more  in  equilibrium  and  less  markedly  attractive. 
As  regards  pollen  from  a  foreign  species,  it  seems  to  be 
the  rule  that  hybridization  does  not  occur  so  readih', 
and  we  must  then  assume  that  the  differences  have  be- 
come so  great  as  to  cause  repulsion. 

The  detailed  development  of  pollen  is  highly  interest- 
ing and  instructive  on  morphological  grounds,  but  in 
this  place  a  very  brief  account  of  the  formation  of  the 
grains  will  suffice.  The  developmental  phases  in  Big- 
tionia  venusta  will  serve  as  an  example.  A  cross-section 
of  the  young  flower-bud  will  show  that  in  the  anther-sac 
regions,  semicircular  layers  of  large  well -nourished 
cells  (  called  archesporial  cells  )  are  differentiated. 
These  cells  divide  and  the  layer  increases  in  extent, 
yet  in  this  case  it  is  always  only  one  cell  in  thickness. 
When  these  cells  have  finally  attained  considerable  size 
and  provided  themselves  with  a  thick  wall,  they  divide 
more  or  less  simultaneously;  and  then  each  of  these 
daughter-cells  divides  again  by  a  division  following 
quickly  upon  the  first.  Each  cell  has  then  formed  four 
new  cells  within  its  original  walls.  The  new  cells  re- 
main thus  united  in  4's  until  each  is  provided  with  a 
stout  wall  of  its  own,  and  then  they  separate.  Each  cell 
is  then  an  immature  pollen -grain,  and  technically  a 
spore,  that  is,  exactly  homologous  with  the  microspores 
of  the  vascular  cryptogams.  As  a  rule,  before  these 
pollen-grains  are  set  free,  another  change  occurs  de- 
noting maturity.  This  consists  in  the  division  of  the 
nucleus  of  the  spore  in  such  a  way  that  two  cells  of 
unequal  size  result  (in  some  conifers  several  small  cells 
are  formed).  On  germination  the  large  cell,  which  now 
incloses  the  smaller,  protrudes  the  tube  which  pene- 
trates the  style;  whereas  the  nucleus  of  the  small  cell 
divides  into  two,  and  one  of  these  fuses  with  the  egg- 
cell  in  the  ovule,  thus  fertilizing  it. 

Allied  topics  are  discussed  under  Pollination,  Self- 
sterilitij,  Flower,  and  Hybrids.  g_  jj^  Duggae. 

POLLINATION.  In  botanical  usage.  Pollination  is 
the  transfer  of  pollen  from  the  anther  to  the  stigma.  In 
horticultural  usage,  particularly  with  reference  to  orchard 
fruits,  the  term  is  often  applied  in  a  general  way  to  desig- 
nate all  the  influences  concerned  in  the  setting  of  fruit. 
Aside  from  those  cases  in  which  the  stamens  and  pistils 
ax-e  so  intimately  associated  that  the  pollen  falls  directly 
on  the  stigma,  flowers  are  pollinated  mainly  in  two  ways: 
by  wind  and  l:)y  insects.  The  grasses,  sedges  and  pines 
afford  examples  of  wind-pollinated  plants.  The  flowers 
of  wind-pollinated  plants  are  usually  inconspicuous 
and  without  nectar  or  fragrance.    They  produce  a  great 


1873.     Pollen    grains   of    Abutilon  striatum    (above). 

Bedding  geranium  (Felarganium  hortorum,  on  right). 

Chrysanthemum  (on  lower  left).    All  niugnilied. 

abundance  of  light,  dry  pollen,  which  is  wafted  away  by 
the  slightest  breeze  and  is  often  carried  many  miles  by 
a  strong  wind.  The  i)istils  of  these  plants  are  usually 
long  and  feathery,  and  thus  are  well  adai)ted  to  catch 
the  flying  pollen.  For  the  benefit  of  those  who  are  un- 
informed in  botany,  it  may  be  said  that  pollination  is 
concerned  primarily  with  the  "essential  organs"  of  the 
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flower,  — the  stamens  and  pistils  (see 
Flower;  also  Fig.  1874).  The  sta- 
mens bear  the  pollen  in  their  anthers, 
and  they  die  after  the  pollen  is  shed. 
The  pistils  bear  the  ovary  or  seed- 
case,  the  style,  and  the  stiy;nui.  On 
the  stigma  the  pollen  falls.  In  some 
plants  these  organs  are  si'parated  in 
different  flowers  or  even  on  different 
plants. 

The  flowers  of  insect-pollinated 
plants,  on  the  other  hand,  are  nsually 
characterized  by  being  showy  and  having 
nectar  or  fragrance,  or  both.  The  pollen 
is  more  or  less  moist  or  sticky,  so  that  it 
is  not  easilj'  blown  away.  An  insect  is 
attracted  to  these  flowers  by  the  showy 
colors  and  the  perfume,  two  things  which 
bespeak  the  presence  of  nectar.  As  the 
insect  reaches  down  for  the  nectar,  which 
is  near  the  bottom  of  the  flower,  some 
parts  of  its  body  are  almost  sure  to  become 
dusted  with  pollen.  When  the  insect 
visits  another  flower  some  of  this  pollen 
may  be  brushed  upon  the  stigma,  and 
a  fresh  supply  received.  This  pollen  may 
likewise  be  carried  to  another  flower,  and  so 
on.  Thus  "cross-pollination,"  or  the  trans- 
fer of  pollen  from  the  anthers  of  one 
flower  to  the  pistil  of  another,  is  accom- 
plished. Many  flowers,  notably  the  or- 
chids, have  special  modifications  of  struc- 
ture apparently  developed  for  the  purpose 
of  securing  cross-pollination  by  insects, 
and  preventing  self-pollination.  The 
bodies  of  some  insects  also  have  corre- 
sponding adaptations  which  insure  the 
cross-pollination  of  certain  flowers  which 
they  are  in  the  habit  of  visiting  most  fre- 
quently. This  correlation  between  flowers 
and  their  insect  visitors  has  been  the  sub- 
ject of  extended  observation.  "Fertiliza- 
tion of  Flowers,"  by  Hermann  Miiller, 
contains  a  bibliography  of  the  subject  up 
to  188(5.  For  the  distinction  between  fer- 
tilization and  pollination,  see  the  article 
Fertilization,  page  579. 

The  value  of  crossing  to  plants  was  first 
clearly  proved  by  Charles  Darwin  in  1859. 
Prom  the  observations  of  Kolreuter, 
Sprengel,  Knight,  and  his  own  exhaustive 
experiments,  Darwin  showed  that  con- 
tinued self-fertilization  is  likely  to  result 
in  inferior  offspring;  while  cross-fertili- 
zation, within  certain  limits,  gives  greater 
vigor  to  the  offspring.  Cross-fertilization 
between  different  flowers  on  the  same 
plant  has  usually  no  appreciable  advan- 
tage. The  reason  for  this  is  that  the 
plant  resulting  from  the  union  of  two 
unlike  parents,  as  in  cross-fertilization 
between  flowers  on  different  plants,  is 
more  variable  than  the  plant  resulting 
from  self-fertilization  or  crossing  be- 
tween different  flowers  on  the  same  plant, 
and  hence  has  better  chance  of  fitting 
itself  to  new  conditions.  Plants  are  end- 
lessly modified  to  secure  cross  -  fertili- 
zation and  avoid  self-fertilization.  The 
principal  means  by  which  this  end  is 
gained  are:  (1)  Special  contrivances  in 
the  structure  of  the  flower,  which  favor 
jross-poUination.  (2)  A  difference  in  the 
time  at  which  the  pollen  matures  and  the 
stigma  becomes  receptive  in  the  same  flow- 
er (dichogamy).  This  condition  is  very 
noticeable  in  some  varieties  of  orchard 
fruits.  The  prematurity  of  the  pistil  is 
more  common  than  the  prematurity  of  the 
stamens.  (3)  Self-sterility,  which  is  the 
inability  of  a  flower  to  set  fruit  with  its 
own  pollen.  It  might  be  expected  that 
self-sterility  would  naturally  result  from 
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1874.    Structure  of  the  Flower, 
to  illustrate  Pollination. 

1.  Top.— The  structure  of  a 
plum  blossom:  se.  sepals;  p. 
petals;  std.  stamens;  o  ovary; 
s.  style;  st-  stigma.  The  pistil 
is  composed  of  the  ovary, 
style  and  stigma.  It  contains 
the  female  part.  The  stamens 
are  tipped  with  anthers  in 
which  the  pollen,  or  male 
part,  is  borne.  The  ovary,  o, 
ripens  into  the  fruit. 

2.  Fuchsia,showing  ovary  at 
a,  3  stamens  (one  is  removed) 
and  the  projecting  style. 

3.  Buttercup,  showing  many 
small  pistils  in  the  center  and 
stamens  surrounding  them. 

4.  Bottom.— Phlox,  showing 
the  3-parted  stigma,  and  the 
stamens  included  in  the  tube. 


continued  cross-pollination  by  the 
first  two  means,  hut  tliiTc  is  little 
evidence  that  the  self-sterility  now 
noticeable  in  plants  was  developed  in 
this  way.  Self-sterility  is  not  usu- 
ally due  to  a  deficiency  in  the  pollen 
or  to  defective  pistils.  The  pollen 
grains  often  germinate  on  the  stigma, 
init  fertilization  does  not  take  place. 
The  embryological  reasons  for  this 
are  not  clearly  understood.  About 
sixty  species  of  plants  are  known  to  be 
more  or  less  self -sterile.  (4)  The  separa- 
tion of  the  sexes  in  different  flowers  or  on 
different  individuals.  It  is  tliought  by 
some  that  there  is  a  gradual  evolution 
among  some  kinds  of  plants  toward  uni- 
sexuality,  and  that  adaptations  for  insect- 
pollination,  dichogamy  and  self  -  sterility 
are  steps  in  this  process. 

Self-sterility  is  common  in  varieties  of 
orchard  fruits,  particularly  in  pears  and 
plums,  and  in  grapes.  Whenever  isolated 
trees  or  large  blocks  of  a  single  variety 
blossom  full,  year  after  year,  but  drop 
most  of  the  fruit  before  it  is  half-grown, 
the  trees  may  be  self  -  sterile,  provided 
the  failure  cannot  be  attributed  to  fungous 
disease,  insect  attack,  frost  or  other  in- 
jury. Familiar  examples  of  self-sterile 
varieties  are  :  Wild  Goose  and  Miner 
plums,  Kieffer  and  Bartlett  pears  and 
Esopus  Spitzenburg  apple.  Self-sterility 
in  orchard  fruits  does  not  usually  result 
from  defectiveness  of  pollen  or  pistil,  but 
from  a  lack  of  affinity  between  the  two. 
It  is  not  a  constant  factor  in  any  variety, 
but  seems  to  be  as  easily  influenced  by  the 
conditions  under  which  the  tree  is  grown 
as  is  the  size,  shape  or  color  of  the  fruit. 
The  adaptation  of  a  variety  to  soil  and  cli- 
mate has  much  to  do  with  its  self-sterility. 
Therefore,  a  variety  is  often  self-sterile  in 
one  place  and  self-fertile  in  another. 

A  self-sterile  tree  often  may  be  made 
fruitful  by  planting  near  it  trees  of  an- 
other variety  to  supply  pollen,  or  by  top- 
grafting  part  of  the  tree  with  cions  of 
another  variety.  Thus,  Miner  bears  freely 
if  planted  with  De  Soto,  and  Kieffer  with 
Le  Conte.  No  benefit  is  derived  from 
planting  in  an  orchard  of  one  variety  new 
trees  of  the  same  variety.  There  are  two 
important  points  to  be  considered  in  the 
choice  of  a  pollinizer.  First,  the  two 
varieties  must  blossom  together,  so  that 
cross-pollination  by  wind  or  insects  may 
take  place.  Second,  there  must  be  an 
atfinity  between  the  two,  so  that  the  pistils 
of  the  self-sterile  variety  will  accept  the 
pollen  of  the  other  and  develop  into  good 
fruit.  Such  affinity  can  be  determined  only 
by  experiment.  In  a  large  orchard  of  a 
self-sterile  variety  which  is  valuable  for 
market,  every  third  or  fourth  row  should 
be  the  pollinizer. 

Orchard  Pollination,  however,  is  a  larger 
problem  than  the  detection  of  varieties 
which  are  inclined  to  be  unfruitful  when 
planted  alone,  and  discovering  what  are 
the  best  pollinizers  for  them.  Experi- 
ments in  crossing  and  observations  in 
orchards  have  indicated  that  nearly  all 
varieties  of  orchard  fruits,  whether  self- 
sterile  or  not,  will  produce  better  fruit 
with  pollen  other  than  their  own.  The 
Baldwin  apple  will  usually  bear  good  fruit 
if  planted  alone,  but  it  will  bear  better 
fruit  if  the  right  variety  is  planted  with  it. 
The  probability  is  that  most  of  our  leading 
commercial  varieties  commonly  planted  in 
large  blocks  will  produce  enough  better 
fruit  by  a  judicious  intermingling  of  on« 
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or  two  other  varieties  to  more  than  offset  the  slight 
inconvenience  in  orchard  management  occasioned  by 
this  mixing.  The  chief  economic  problem  for  the  experi- 
menter, therefore,  is  to  determine  what  commercial 
varieties  may  be  planted  together  with  best  results; 
and  the  rational  course  for  the  fruit-grower  is  to  prac- 
tice mixed  planting  on  the  basis  of  such  experiments. 

S.  W.  Fletcher. 
POLYANTHUS.  In  common  speech  Polyanthus 
means  the  florists'  flowers  supposed  to  be  derived 
chiefly  from  Primula  elatior  or  its  allies.  The  "Poly- 
anthus Narcissus"  of  trade  catalogues  is  one  of  the 
forms  of  Narcissus  Tazetta,  an  old  synonym  of  which 
was  Narcissus  Polyanthos.  Polyanthus  may  also  mean 
the  tuberose,  Polianthes,  which  see.  There  is  no  genus 
known  as  Polyanthus. 

POLYBOTKA.    See  Acrostichum. 

POLYCALYMMA.    See  Mi/riocephaJus. 

POL"? GALA  (Greek,  iuuch  milk;  from  the  old  idea 
that  some  species  increased  the  flow  of  milk).  Poly- 
(jahlcew.  Milkwort.  Polygala  is  a  genus  of  over  200 
widely  distributed  species.  Sepals  5,  the  two  lateral 
ones,  or  "  wings,"  much  larger  than  the  rest  and  colored ; 
petals  rarely  5  and  alternate  with  the  sepals,  or  com- 
monly reduced  to  3  (an  odd  anterior  one  and  a  dorsal 
pair),  united  below  into  a  dorsally  cleft  tube  ;  lower 
petal,  or  keel,  concave,  often  crested  or  beaked;  sta- 
mens 8;  filaments  more  or  less  connate  into  a  tube  : 
capsule  2-celled,  wing-margined  or  wingless;  seeds  soli- 
tary in  the  cells.  Monographed  by  Chodat  in  Mem.  Soc. 
Phys.  Hist.  Nat.  Genfev.  (1,  p.  2,  No.  2).  For  the  Ameri- 
can species,  see  Robinson,  Gray's  Syn.  Fl.  Vol.  I,  p.  449. 

In  the  culture  of  Polygalas  there  are  three  points  of 
view.  There  are  hardy  and  tender  species,  and  the 
latter  are  sometimes  cultivated  under  glass,  sometimes 
outdoors  in  the  South,  as  in  S.  Calif.  Of  the  hardy 
group,  P.  pauri folia  is  excellent,  because  of  its  fringed 
flowers.  Of  the  European  kinds  P.  Chanuehuxus  is  the 
best,  and  var.  purpurea  is  probably  the  best  form  of  it. 
Referring  to  our  native  species,  F.  W.  Barclay  writes: 
"Polygalas  are  mainly  plants  of  low  moist  lands,  and 
the  majority  of  species  are  best  grown  in  sandy  peat, 
or  any  rather  light  soil,  in  partially  shaded  "positions 
not  given  to  severe  dryness  at  any  season.  Seed  may 
be  sown  in  fall  or  early  spring.  P.  lutea  is  perhaps  our 
handsomest  native  species,  but  it  is  not  advertised  for 
sale.  It  needs  sunlight."  P.  pauclfolia  can  be  prop, 
by  division. 

There  are  40  or  more  North  American  species,  but 
mo«t  of  them  are  not  showy  plants  and  they  offer  little 
inducement  to  the  cultivator.  Some  of  them  — as  re- 
corded below— are  offered  by  dealers  in  native  plants, 
but  these  are  not  necessarily  the  best.  The  only  spe- 
cies that  are  generally  known  to  cultivators  are  exotic. 

The  Cape  species  are  much-branched  shrubs,  2-4  ft. 
high  or  more,  with  large  fls.  borne  in  subterminal 
racemes.  In  the  good  old  days  when  heaths  were 
much  grown  for  exhibition  14  colored  plates  of  Polyg- 
alas appeared  in  the  Botanical  Magazine,  L'J  in  the 
Botanical  Cabinet,  and  7  in  the  Botanical  Register. 
Ernest  Braunton  writes  that  "P.  myrtifoUa  and  its  va- 
rieties are  very  conmionly  cult,  in  Calif.,  particularly 
the  one  known  in  gardens  as  P.  Dalmacina  or  P.  Dahna- 
tiana;  this  flowers  all  the  time  and  is  very  popular." 
The  popularity  of  P.  Dalnutisiana  in  Calif,  is  an  ex- 
ami>Io  of  the  per'<istence  of  a  good  thing  in  gardens, 
though  almost  unknown  to  botanists.  This  name  is  not 
to  he  found  in  any  of  the  standard  authorities,  except 
Nicholson's  Dictionary.  Nor  is  it  known  to  be  adver- 
tised in  America.  The  spelling  Dalmatiana  shows  that 
some  gardeners  have  thought  the  name  a  geographical 
one.  The  plant  was  named  after  M.Dalmais, a  French  gar- 
d(5ner,who  raised  it  from  seed  in  1830.  It  was  described, 
with  colored  plates,  in  Rev.  Ilort.  1844:19;$  and  the 
Florist's  Journal  1846:177,  and  Garten  Flora  5:101.  In 
the  first-named  place  it  is  stated  to  be  a  hybrid  ha- 
twoen"  I'.  (/ruHrJiflora  and  P.  rordifolia."  In  modern 
nomenclature  this  probably  means  /'.  myrtifoliit ,  var. 
grand i flora  x  /*.  oppositifolia,  var.  corduta.     The  pic- 


tures, however,  do  not  seem  to  show  any  trace  of  the 
latter  parent.  As  known  in  the  trade,  P.  Dalmaisiana 
is  a  free-blooming  plant  with  rosy  or  purplish  flow- 
ers. H.  D.  Darlington  writes  that  he  has  received 
it  under  three  or  four  different  names,  and  adds:  "It 
makes  a  good  pot-plant,  but  is  somewhat  bare  of  foliage. 
It  blooms  from  the  ends  of  the  ripened  growth.  It  can 
be  had  in  flower  almost  any  time.  The  odd  color  and 
shape  of  the  flowers,  and  its  free  blooming,  make  it 
very  attractive.  It  roots  only  fairly  well  from  cuttings. 
Usually  it  propagates  better  by  layering.  Put  in  rich 
loam  with  well-rotted  manure.  It  will  stand  consider- 
able frost." 

A.  Plants  hardy. 

B.  Pis.  showy,  }4-%  in.  long. 

c.  Keel  beatttifully  fringed paucifolia 

cc.  Keel  merely  4-lobed Chamsebuxus 

BB.  Pis.  not  showy. 

c.  Inflorescence    a    spike:    fls.  not 

pedicelled Senega 

cc.  Inflorescence    a    raceme:    fls. 

pedicelled polygama 

AA.  Plants  tender. 

B.  Habit  shrubby,  erect,  2-3  ft.  high  or 
more. 

0.  livs.  opposite oppositifolia 

cc.  Iivs.  alternate. 

D.  Lateral  petals  2-cut myrtifolia 

DD.  Lateral  petals  not  2-cut virgata 

apopetala 
BB.  Habit  dwarf,  1  ft.  or  less  high amatymbica 

paucifolia,  Willd.  Floweking  Wintergreen.  Gay- 
wings.  Fringed  Milkwort.  Fringed  Polygala.  Fig. 
1875.  Trailer,  3-6  in.  high:  upper  Ivs.  clustered,  ovate, 
\%  in.  long;  lower  Ivs.  distant,  small  and  becoming 
mere  bracts  at  the  base:  fls.  bright  rosy  purple,  vary- 
ing to  white,  1-4  in  the  axils  of  the  upper  Ivs.  or  appear- 
ing terminal.  May,  June.  New  Brunswick  to  Winni- 
peg, and  Ga.  Prefers  moist  woods  and  sphagnum  bogs. 
B.M.  2852  (petals  white).  B.B.  2:361. -Var.  Alba  was 
once  offered  by  F.  G.  Pratt,  Concord,  Mass.,  where  it 
grows  wild.  One  sometimes  finds  violet-fld.  forms. 
"The  species  bears  cleistogamous  fls. 

Chamaebuxus,  Linn.  Box-leaved  Milkwort.  Ever- 
green trailer:  upper  Ivs.  lanceolate  or  elliptical,  mucro- 
nate;  lower  Ivs.  smaller,  obovate:  peduncles  axillarj' 
and  terminal,  about  2-fld. :  fls.  as  many  as  10  on  a  stalk, 
typically  yellow,  more  or  less  reddish  toward  the  end  of 
the  keel;  stamens  united  only  at  the  base.  April-June. 
Europe,  low  heaths  and  woods  to  highest  Alps.  L.B.C. 
6:593.  B.M.  316  (wings  white  :  petals  white  at  base, 
yellow  or  red  at  tip).  — Var.  ptirpilrea  has  purple  wings, 
set  off  by  yellow  petals.  Gn.  13:109;  30:557  (charming: 
wings  rosy  pink). 

Senega,  Linn.  Seneca  Snakeroot.  Mountain  Flax. 
Height  1  ft.  or  less:  Ivs.  1-2  in.  long:  fls.  white  or 
greenish,  1>2  lines  long;  crest  small,  few-lobed.  May, 
June.  Rocky  woods.  New  Brunswick  to  Rockies,  south 
N.  C.toMo.  B.B.  2:360.  L.B.C.  14:1380.  B.M.  1051.- 
Bears  no  underground  flowers. 

polygama,  Walt.  Height  1  ft.  or  less:  Ivs.  1  in.  or  less 
long:  fls.  purple  or  rose,  rarely  nearly  white,  2-3  lines 
long;  crest  relatively  large,  laciniate.  June,  July.  Dry 
soil,  Nova  Scotia  to  Lake  of  the  Woods,  south  Fla. 
to  Tex.  B.B.  2:360.  — Bears  numerous  underground 
flowers. 

oppositifdlia,  Linn.  Probably  the  only  species  in  the 
genus  with  opposite  Ivs.;  an  abnormal  thing  in  the 
whole  family.  Tall,  slender  shrub:  raccnnes  few-fld.: 
fls.  large,  purplish.  S.  Afr.  — Harvey  gives  8  botanical 
varieties,  of  which  probably  the  commonest  in  cult,  is 
var.  corduta,  Harv.  {P.  rordifolia,  Thunb.,  not  Presl.). 
Glal)rous  or  downy:  Ivs.  broadly  cordate,  acute  or  acu- 
minate. For  pictures  of  the  species  and  its  vars.,  see 
B.M.  492;  2438.  B.R.8:()30;  14:1146,  and  L.B.C.  12:1189 
(all  under  various  names). 

myrtifblia,  Linn.  Readily  told  from  P.  virgata,  its 
inflorescence  being  a  few- fid.,  leafy  raceme,  while  that 
of    P.    virgata     is     many-fld.    and    leafless.     Densely- 
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branched  shrub,  3-8  ft.  high,  with  large,  sliowy  tis.  near 
the  ends  of  the  branches:  I  vs.  Hat,  variable  in  sliape, 
but  not  subulate:  lateral  petals  2-lol)ed,  the  posterior 
lobe  ear-shaped,  reflexed.  S.  Africa. —Var.  grandifldra, 
Hook.  (P.  grand ifldra,  Hort.  and  L.B.C.   13:1227,  not 


1875.    Polygala  paucifolia.    Natural  size. 

Walt.).  Fls.  over  1  in.  long.  B.M.  3616.  B.R.  8:669. 
P.  Dnlmaisidna,  which  is  very  like  this,  is  discussed 
above. 

virgata,  Thunb.  Glabrous  shrub,  2-5  or  even  15  ft. 
high,  with  rod-like  branches  terminating  in  many-fld., 
leafless  racemes  of  purple  or  flesh-colored  fls.:  anterior 
sepals  distinct:  wings  obtuse.  S.  Afr.  — The  typical 
form  is  advertised  in  S.  Calif.,  but  in  Eu.  probably  the 
only  form  cult,  is  var.  specidsa,  Harv.  (P.  speciosa, 
Sims).  Glabrous:  lower  Ivs.  obovate  or  cuneate,  upper 
more  linear,  all  obtuse:  raceme  long  and  lax:  bracts 
soon  deciduous.  S.  Afr.  B.M.  1780.  L.B.C.  7:621. 
B.R.  2:150.    B.  1:43. 

apop6tala,  T.  S.  Brandegee.  Frutescent,  2-3  ft. 
high:  branches  slender,  pubescent:  Ivs.  lanceolate,  en- 
tire, obtuse,  alternate,  remote,  short-petioled,  nearly 
glabrous:  fls.  large,  pink,  on  slender  pedicels  14  in.  or 
more  long;  sepals  4,  the  upper  and  lower  small,  equal, 
cymbiform,  margins  ciliate,  the  lateral  very  large, 
nearly  orbicular;  petals  5,  separate,  upper  strap-shaped, 
two-thirds  as  long  as  keel,  lateral  pointed,  less  than  one- 
half  as  long,  embraced  with  the  8  stamens  by  the  large 
cymbiform  keel,  which  is  opened  on  the  upper  and 
lower  edge  and  not  cristate,  or  appendaged:  seeds  2, 
large,  ovoid,  pubescent.    Lower  Calif. 

amatymbica,  Eckl.  &  Zeyn.  (P.acuminctta,  E.  Mey. 
&  Hort.  (?),  not  Willd.).  Densely  tufted,  erect,  3-6 
in.  high:  Ivs.  lanceolate  acuminate,  pungently  mucro- 
nate:  racemes  lateral,  few-fld.,  spreading  or  reflexed: 
fls.  small,  wings  green,  keel  and  petals  flesh  color  to 
purple;  keel  with  a  many-parted  crest.  S.  Afr.  — P. 
acuminata  of  the  trade  is  probably  not  P.  acuminata, 
Willd.,  which  is  Badiera  acuminata.  Badiera  differs 
from  Polygala  in  having  2  of  the  sepals  only  a  little 
larger  than  the  others,  instead  of  much  larger,    y^  ]\i_ 

POLYGONATUM  (GTeG^,many -jointed;  probably  re- 
ferring to  the  stem).  Lilictsexe.  Solomon's  Seal.  About 
20  species  of  hardy  herbaceous  perennials  of  graceful 
habit,  their  unbranched  arching  stems  bearing  pen- 
dulous, tubular  greenish  fls.,  which  are  succeeded  by 
handsome  dark  blue  berries.  The  name  Solomon's  Seal 
is  connected  with  the  horizontal  rootstocks  which  are 
scarred  by  the  death  of  the  annual  stems,  each  scar 


being  likened  to  seal  (see  Smilacina).  The  stems  are 
leafy  above,  the  Ivs.  ovate  or  lanceolate,  alternate, 
opposite  or  whorled:  fls.  greenish  or  pinkish,  1-10  in  the 
axils.  The  genus  is  distinguisbed  from  its  nearest  allies 
by  the  cylindrical  perianlhtube  with  short  lobes  and 
small  undivided  style.  The  s|)ecies  are  natives 
of   the  north  temperate  zone. 

Polygomitums  are  best  suited  for  partially  or 
wholly  shaded  positions,  though  they  do  well  in 
the  open  in  a  well-prepared  border.  They 
like  a  deep,  rich  soil  not  subject  to  drought. 
Easily  prop,  by  division.  They  are  among  the 
best  subjects  for  wild  gardening.  /'.  inulti- 
florum  is  used  abroad  considerably  for  forc- 
ing and  for  house  plants.  Our  native  species 
are  presumably  equally  desirable  for  all  pur- 
poses. The  Solomon's  Seal  of  English  literature 
is  /'.  multifiortim.,  which  is  probably  the  com- 
monest species  native  to  Europe.  There  are  sev- 
eral Himalayan  and  Japanese  species.  The  com- 
mon Solomon's  Seal  of  our  nurseries  is  the 
European,  P.  "multifiortim,,  the  American  kinds 
being  listed  only  by  specialists  in  native  plants. 
The  others  here  described  are  offered  by  Dutch 
bulb-growers.  For  extended  articles  on  the  forc- 
ing of  P.  multifiortim,  see  Gn.  26,  p.  236  (or  V. 
7:337);  30,  p.  49,  and  F.R.  3:594. 

A.  Ijvs.  all  whorled. 
verticillatum,  All.  Stem  2-3  ft.  high :  Ivs.  in 
whorls  of  4-8,  linear,  3-6  in.  long:  fls.  in  2's  or 
3's.  Eu.,  Himalayas.  P.  macrophyllum,Unk., 
is  perhaps  a  distinct  var.  with  more  robust 
habit  and  larger  Ivs. 

AA.  Lvs.  alternate. 
B.  Perianth  2-3  lines  thick. 
c.  Height  1-1%  ft.:  fls.  1  or  2  in  the  axils. 
officinale,  All.    Lvs.  oblong,  2-3  in.  long,  firmer  than 
those  of  P.  mulfiflorum:   perianth-segments  greenish. 
Eu.,  Siberia.    P.  ambiguum,  Link.,  is  offered  as  a  dis- 
tinct form  by  Krelage. 

cc.  Height  2-4  ft.:   fls.  1-5  in  the  axils. 

latifdlium,  Desf.  (P.  Thunhergi,  C.  Morr. ).  Lvs.  ob- 
long, 3-6  in.  long  :  perianth-segment  greenish.  Eu., 
Asia.  —  Intermediate  in  habit  between  P.  officinale  and 
multiflorum  but  with  earlier  fls. 

BB.  Perianth  1)4-2  lines  thick. 
c.  Plant  glabrous. 
D.  Filaments  densely  pilose. 
multifldrum,  All.    Fig.  1876.    Height  2-3  ft. :  lvs.  ob- 
long,   3-6   in.    long  :    perianth-tube    white  ;    segments 
greenish.    Eu.,  N.  Asia,  Himalayas.    Gn.  26,  p.  236;  30, 
p.    49.     V.    7:337.  — Var.    flora   rdseo,   Hort.,    has   rosy 
fls.     There  are   said   to  be  varieties  with   double   fls. 


1876.  A  colony  of  Solomon's  Seal  in  a  wild  garden— 

Polygonatum  multiflorum. 

and  variegated  foliage.  The  type  seems  to  be  more 
graceful  than  the  varieties.  This  is  the  common  Solo- 
mon's Seal  of  Europe,  where  it  is  also  called  Lady'8 
Seal  and  David's  Harp. 
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DD.  Filaments  somewhat  flattened,  smooth,  not 
roughened. 
gigantSum,  Dietr.  Taller  and  more  robust  than  P. 
biflorum,  1-8  ft.  high:  Ivs.  1^-6  in.  long,  8-4  in.  wide: 
fls.  1-8  in  the  axils.  May-July.  Moist  woods,  Rhode 
Island  to  Manitoba,  south  Ga.,  La.,  to  New  Mex.  and 
Utah. 

CO.  Plant  with  Ivs.  pubescent  beneath. 
bifldrum,  Ell.    Height  8  in.-3  ft.:    ivs.  2-4  in.  long, 
V^-2  in.  wide:    fls.   often   2   in   axils,    sometimes    1-4. 
April-July.    Woods,  New  Brunswick  to  Mich.,  south  to 
Fla.    Mn.  8:49.  W.  M. 

POLYGONflLLA  (diminutive  of  Polygonum).  Poly- 
gonitcew.  About  7  species  of  American  plants  closely 
allied  to  Polygonum  and  of  no  horticultural 
standing.  P.  parvifolia  was  offered  by  Gil- 
lett  in  1881,  but  it  is  probably  not  hardy 
north.  The  genus  differs  from  Polygonum 
in  having  only  the  inner  sepals  erect  and 
the  calyx  enlarged  in  fruit,  while  in  Poly- 
gonum all  the  sepals  are  erect  and  the  calyx 
is  not  enlarged  in  fruit. 

parvifdlia,  Michx.  Diffuse  shrub : 
Ivs.  wedge-shaped,  vertical,  those 
on  sterile  shoots  imbricated:  ra- 
cemes ^2-1  in.  long,  very  numerous, 
in  an  oblong  or  corymbose  panicle: 
fls.  white,  yellowish  or  rose  color; 
filaments  all  alike;  stigmas  nearly 
sessile.  Aug.,  Sept.  Dry  sandy 
soil,  Fla.  to  N.  C. 


affine,  9. 
amphibium,  6. 
amplexicaule,  10. 
arenarium,  5. 
Baldschuanicum,  2. 
Brunonis,  9. 
cilinode,  1. 
compaetum,  11. 


INDEX. 

cuspidatum,  11. 
elegans,  5. 
Hartwrightii,  7. 
lanigerum,  8. 
imiltiflorum,  10  and 

suppl.  list, 
orientale,  3. 
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1877.  Common  Doorweed  or  Knotweed,  the  details  enlarged 
— Polygonum  aviculare. 

POLYGONUM  (Greek  for  many -jointed).  Polygo- 
ndcece,  Jointweed.  Knotweed.  Mostly  herbs,  annual 
or  perennial,  with  small  flowers  in  racemes,  spikes  or 
heads  (sometimes  solitary).  Flowers  apetalous;  calyx 
gamosepalous,  4-5-parted;  stamens  5-9,  sometimes  ex- 
serted:  ovary  1-loculed,  with  2-3-parted  style  or  stigma 
(latter  capitate),  ripening  into  a  triangular  or 
lenticular  akene.  Above  each  joint,  the  stem  is 
prominently  sheathed.  Polygonum  is  closely 
allied  to  Rumex,  the  docks,  and  also  to  Fago- 
pyrum,  the  buckwheats.  Rumex  differs  in  uni- 
formly having  a  6-parted  calyx,  some  of  the 
lobes  often  bearing  a  grain-like  tubercle  on  the 
back,  the  stigmas  tufted.  Fagopyrum  differs  in  having 
an  akene  surpassing  the  calyx  and  in  details  of  the 
emV>ryo.  Most  Polygonums  are  weedy  plants,  and  only 
a  very  small  proportion  are  of  merit  for  cultivation. 
One  of  the  commonest  species  is  the  Doorweed  (Fig. 
1877),  Polygonnm  a ricidare.  It  is  a  decumbent  wiry 
small-leaved  annual  or  perennial,  growing  along  walks 
and  in  other  liard,  dry  soil,  where  it  makes  a  sod-like 
mat.  The  axillary  flowers  are  very  small,  and  seldom 
seen  by  others  than  botanists.  Other  Polygonums  are 
the  common  8murtweeds  of  swales  and  damp  grounds. 
For  monograph  of  Polygonum,  see  Meisner,  DC.  Prodr. 
14  (1850).  For  our  native  and  introduced  species,  see 
Small,  "Monograph  of  the  North  American  species  of 
the  genus  Polygonum,"  in  Mem.  Dept.  Bot.  Columbia 
College,  1895,  The  species  are  perhaps  200,  of  very 
wide  distribution  from  arctic  to  tropical  countries. 

Most  of  the  cultivated  Polygonums  are  hardy  border 
jjlants,  requiring  no  special  skill  or  care.  They  are  prop- 
agated by  seed  and  division,  chiefly  the  latter.  Some 
of  the  cultivated  kinds  are  annual,  as  P.  orientale,  and 
this  species  is  the  only  one  tliat  is  known  as  a  familiar 
flower-garden  plant  in  this  cotintry.  Several  of  the 
Bpecios  are  amphibious  and  are  (juite  useful  for  bog 
gardens. 


A.  Plant  twining. 

1.  cilindde,  Michx.  Slender  somewhat  downy  climbert 
mostly  perennial:  Ivs.  cordate-ovate  to  ovate-lanceolate, 
more  or  less  angular  or  halberd-shaped  at  base:  stem 
bearing  a  ring  of  retrorse  bristles  at  the  base  of  each 
sheath  (whence  the  specific  name);  fls.  white,  in  loose- 
panicled  racemes  from  the  upper  axils.  Nova  Scotia 
south  and  west.  — Sold  as  a  cover  plant  for  rocks  and  as 
a  denizen  of  shrub-masses. 

2.  Baldschudnicum,  Regel.  Tall  perennial  climber  be- 
coming woody  at  the  base:  Ivs.  cordate-oval  or  hastate, 
acuminate,  slender-petioled:  fls.  small  but  very  numer- 
ous in  terminal  erect  or  drooping  panicles,  rose-colored: 
fruiting  calyx  small,  3-sided,  at  first  whitish  and  then, 
becoming  rose-colored:  akene  shining  black.  Bokhara. 
G.C.III.16:656;  21:17.  Gn.  55,  p.  454.  Gng.  5:  181.  B.M. 
7544.  —  Offered  by  one  American  dealer  and  listed  in 
the  American  catalogues  of  European  dealers.  De- 
scribed as  a  very  vigorous  and  decorative  hardy  plant, 
climbing  20  ft.  high.  It  was  first  described  by  Regei 
in  1884. 

AA,  Plant  erect,  or  at  least  not  climbing. 

B.  Annual  plants  of  erect  habit,  to  be  treated  as  flower-- 
garden  subjects. 

3.  orientS,le,  Linn.  Prince's  Feather.  Kiss-me- 
over-the-garden-gate.  Fig.  1878.  Tall-growing,  much 
branched  above,  hairy  :  Ivs.  large,  ovate  or  cordate- 
ovate  or  broad-oblong,  acuminate:  sheaths  short,  cili- 
ate  and  sometimes  bordered  at  the  summit:  fls.  bright 
pink,  in  close,  cylindrical  spikes  that  are  arranged  in 
open  panicles,  the  stamens  7  and  the  akene  lenticular. 
India.  B.M.  213.— An  attractive  old-fashioned  plant 
growing  as  high  as  the  fence.  It  is  most  easy  of  culti- 
vation. In  fact,  it  usually  self-sows  in  old  gardens.  In 
some  places   it  has  run  wild.    There  are  horticultural 


1878.   Polygonum  orientale  (X  M)- 
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1879. 

Lady's  Thumb 
—  Polysronum 
Persicaria. 

Much  reduced. 


varieties,  as  var.  variegatum,  Hort.,with  foliage  marked 
with  yellowish  white,  ami  var.  pilmilum,  Hort.,  with 
compact  habit  and  the  stature  half  that  of  the  type. 

4.  Persicaria,  Linn.  Lady's  Thumb.  Fig.  1879.  One 
of  the  Smartweeds,  but  sold  by  seedsmen  as  a  suitable 
plant  for  backgrounds;  glabrous  or  nearly  so,  erector 
somewhat  dittuse,  1-2  ft.  tall:  Ivs.  lance- 
olate to  linear-lanceolate,  slightly  cili- 
ate,  usually  with  a  triangular  or  cres- 
cent-shai)ed  spot  near  the  middle  of  the 
blade  (whence  the  name  Lady's  Thumb) : 
sheaths  short,  hairy  on  the  margin:  fls. 
in  short  spikes,  pink  or  greenish  purple, 
the  stamens  6  and  the  akene  lenticular 
or  triquetrous.  Eu.  — Naturalized  every- 
where about  dwellings. 

5.  aren^rium,  Waldst.  &  Kit.  (P.  Sle- 
gaus,  Ten.).  Dwarf  species  with  slen- 
der wiry  branches  and  long  iuternodes: 
Ivs.  small,  linear-lanceolate,  1-nerved, 
bearing  great  numbers  of  little  whitish 
Us.  along  the  stem,  the  terminal  clusters 
leafless.  S.  Eu.- Offered  in  Calif.,  for 
rockeries  and  bouquets. 

BB.   Perennial  plants  of  various  habit, 

tisually  -with  strong  rootstocks. 
C.   Native  smartweed-lihe  plants,  some- 
times  offered    for   naturalizing    in 
hog  gardens. 

6.  amphibium,  Linn.  Much  spreading 
and  creeping,  rooting  at  the  joints,  at 
first  more  or  less  pubescent  but  be- 
coming glabrous  with  age:  Ivs.  rather  thickish  and 
large,  oblong,  elliptic  or  lance-elliptic,  mootly  obtuse  or 
very  nearly  so:  sheaths  short,  usually  not  fringed  or 
bordered  at  the  summit:  fls.  light  rose-colored,  in  a 
short,  dense,  terminal  spike,  the  stamens  5  and  ex- 
serted,  and  the  akene  lenticular.  In  water  or  bogs, 
across  the  continent.— When  growing  in  water,  the 
floating  leaves  become  long-petioled. 

7.  Hdrtwrightii,  Gray.  Differs  from  the  last  in  hav- 
ing many  narrow-lanceolate  Ivs.,  bordered  and  fringed 
sheaths,  and  hispid  stems.  Muddy  places,  across  the 
continent. 

CO.  Exotic  plants,  used  mostly  for  borders,  and  appear- 
ing regularly  in  the  trade. 

v>.    Whole  plant  white-woolly. 

8.  lanigerum,  R.  Br.  Stems  thick,  creeping  at  the 
base,  but  the  tops  erect  and  standing  2-.5  ft.  high,  much 
branched:  Ivs.  narrow-lanceolate  and  more  or  less  re- 
curved, acuminate,  covered  with  down  of  the  color  of 
old  silver:  sheaths  short,  not  ciliate:  fls.  small,  red  or 
copper-colored  ( varying  to  white ) ,  in  racemes  on  slender 
forking  peduncles,  the  stamens  G,  and  the  akene  flat  and 
shining  black.  Tropics  of  Old  World  and,  according  to 
Hooker,  of  America.  R.H.  1891,  p.  5G7.  — Lately  intro- 
duced for  subtropical  gardening,  and  not  yet  tested  in 
the  North.  It  probably  will  not  endure  northern  winters 
even  with  good  protection,  but  it  is  readily  propagated 
each  year  from  cuttings  taken  from  plants  carried  over 
winter  for  that  purpose. 

DD.    Whole  plant  green  or  grayish,  not  ivhite-woolly . 
B.    Fls.  pink  or  red  (sometimes  varying  to  white),  in 
erect  spikes  :    plants  grown  for  their  flowers. 

9.  affine,  Don  {P.  Brunbnis,  Wall.).  Tufted  gla- 
brous plant,  with  flowering  stems  1  ft.  or  less  high, 
from  a  woody  prostrate  rootstock:  Ivs.  mostly  radical, 
oblanceolate  to  spatulate  to  lance-oblong :  sheaths 
rather  long,  split  or  entire:  fls.  bright  rose-red,  in 
dense,  erect,  terminal  spikes  2-3  in.  long,  the  stamens 
8,  the  akene  trigonous.  Himalaya,  at  elevations  of  9,000 
to  14,000  ft.  B.M.  6472. -An  excellent  little  plant  for 
cool  places,  blooming  in  autumn. 

10.  amplezicaule,  Don  [P.  oxyphyllum,  Wall.  P.  spe- 
ciosum,  Meisn.  P.  multifldnun,  Hort.),  Mountain 
Fleece.  Strong-growing  tufted  green-stemmed  plant 
2-3  ft.  tall,  from  a  woody  rootstock  :  Ivs.  cordate-ovate 
to   cordate-lanceolate,    shoj^t-petioled    or   clasping,  the 


margin  wavy  and  crenulate,  long-acuminate  :  sheaths 
long  and  split  or  lacerate:  fls.  rose-red  or  white,  rather 
large,  in  strict,  loug-peduncled  spikes  2-C  in.  long,  the 
stamens  8  and  exserted,  the  akene  trigonous.  Hima- 
laya, from  G,000  to  13,000  ft.  altitude.  B.It.  25:40.  B.M. 
GfjOO.- An  excellent  border  perennial,  blooming  in  mid- 
summer. Some,  at  least,  of  the  plants  that  have  been 
cult,  as  Mountain  Fleece  are  a  native  Polygonum  (P. 
emersum),  which  grows  nearly  throughout  North 
America,  including  Mexico. 

EE.    Fls.  white  or  greenish,  in  axillary  clustered  ra- 
cemes :    plants   not    grown    for    their   flowers. 
(More  or  less  dioecious  or  polygamous.) 
11.  Si6boldi,  De  Vriese  (P.  cuspiddtum.  Sieb.  &  Zucc, 
not  Willd.     P.  Zuccarinii,  Small).     Fig.  1880.     Strong, 
stout,  handsome   bushy  perennial  (stalks  dying  to  the 
ground    in   winter),  growing  3-5  ft.   high,   the    stems 
gracefully  curving  outward:    Ivs.  short-oval  to  orbicu- 
lar-ovate, truncate  or  slightly  cordate  at  base,  abruptly 


1880.  Polygonum  Sieboldi  (P.  cuspidatum)  (X  >4). 

pointed,  the  strong  side  nerves  uniting  in  marginal 
loops:  sheaths  short  and  flaring,  deciduous:  fls.  small 
and  whitish,  very  numerous  in  slender-panicled  ra- 
cemes, the  stamens  8,  and  the  akene  trigonous.  Japan. 
B.M.  6503.  R.H.  1858,  p.  631;  1894,  p.  54.  Gn.  2G,  p. 
317;  49,  p.  238.— A  very  effective  plant  for  bold  mass 
effects,  perfectly  hardy  in  the  northern  states,  and  now 
frequently  planted.  It  is  everywhere  known  in  the 
trade  as  P.  cuspidatum.  It  produces  clouds  of  bloom. 
Var.  compdctum  is  cult. 

12.  Sachalin6nse,  Schmidt.  Sacaline.  Fig.  1881. 
Exceedingly  vigorous  plants,  spreading  rapidly  from 
the  tips  of  strong  underground  shoots,  the  reddish  gla- 
brous dead  stalks  often  standing  8-12  ft.  high  through 
the  winter:    Ivs.  very  large,  frequently  1  ft.   or  more 
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long,  soft  dull  green,  the  blade  oval-oblong,  1/^-2  times 
as  loug  as  broad,  shallow-cordate  at  base,  scarcely 
pointed, the  prominent  side  veins  uniting  by  the  ends: 
fls.  greenish,  in  relatively  small  axillary  clusters,  the 
akene  trigonous.  Island  of  Sachalin.  north  of  Japan,  in 
Russian  territory.  B.xM.  6340.  R.H.  1S7G,  p.  ^(i;  1893, 
pp.  394,  395;  1894,  p.  55.    Gn.  21,  p.  280.    G.C.  11.  26:813 


1881.   Sacaline— Polyeonum  Sachalinense  (X  %). 

and  III.  14:1.59  (in  fr.).  G.M.  31:176.  V.  17:161. -Re- 
cently introduced  (in  N.  Ainer.  in  1894)  for  forage  and 
for  ornament.  It  is  inveterateiy  persistent  when  once 
establisiied,  and  may  easily  become  a  pest.  For  forage 
It  has  little  merit  where  other  things  can  be  grown,  for 
it  is  too  coarse.  For  phmting  in  rough  places,  where  a 
thick  cover  is  required,  it  is  one  of  the  best  of  all  her- 
bac(-ou3  perennials.  It  is  perfectly  hardy  in  the  North 
and  seems  to  thrive  anywhere.  J'.  Sieboldi  was  once 
distributed  as  Sacaline,  but  that  species  is  much 
smaller,  with  smaller,  shorter  and  square-based  leaves, 
and  with  more  profuse  bloom. 


P.  compdctum.  Hook.,  is  much  like  P.  Sieboldi,  but  "dif- 
fers in  its  dwarf  size,  decumbent  lowly  habit,  small  rigid 
leaves,  with  waved  margins,  and  strict  erect  simple  female  ra- 
cemes." Japan.  B.M.  (i476.— P.  multiflorum,  Thunb.  Tuber- 
ous-rooted climber,  with  reddish  stems  :  Ivs.  eordate-ovate- 
aeute,  shining:  ils.  small  and  wliitish  in  spreading  panicles. 
Oliina  and  Japan.  —  P.  ptnti/cauhin,  Hort.  =  Miiehlenbeekia 
Piatyclados. — P.  spka'rostacliiiKin,  IMeisn.  Allied  to  P.  affine, 
from  winch  it  differs  in  the  "dense  broad cylindrie  or  gloljose 
spike  of  blood-red  pendulous  flowers."  Himalaya.  B.M.  6847. 
— P.  vaceinifblium.  Wall.  Rock  plant  allied  to  P.  affine:  fls. 
bright  rose-colored,  in  m.iny  slender  spikes:  Ivs.  rather  mimer- 
ous  on  the  stems,  short,  ovate -acute  :  deeundient,  the  stems 
2  ft.  or  less  long.  Himalaya,  up  to  16,500  ft.  B.M.  4622.  Gu.  ^9. 
p.  543;  43,  p.  .501;  45,  p.  159.  L_  g,  g_ 

FOL'i'MNIA  (the  muse  Polyhymnia).  Compdsifce. 
About  10  species  of  American  composites,  mostly  coarse, 
viscid  and  heavy-scented,  the  North  American  species 
being  perennial  herbs,  the  South  American  shrubby  or 
tree-like.  The}^  have  loose  panicles  of  yellow  or  whitish 
tls.  borne  in  summer.  For  further  description,  see 
Gray's  Manual,  Britton  and  Brown's  Illustrated  Flora, 
etc. 

Canadensis,  Linn.  Canada  or  Small-flowered  Leaf 
Cup.  Height  2-5  ft.:  Ivs.  deltoid-ovate  to  hastate,  thin, 
deeply  angulate-lobed;  lobes  dentate,  4-10  in.  long: 
heads  few  in  terniitial  clusters,  4-6  lines  broad:  rays 
minute  or  none.  June-Sept.  Damp,  rich,  shaded  places, 
western  Out.  to  Minn.,  south  N.  C.  to  Ark.  B.B.  2:405. 
~Var,  radiata,  Graj%  with  whitish  rays  sometimes 
%  in.  long,  is  also  offered  by  one  dealer  in  native 
plants. 

POLYPODIUM  (Greek,  many  feet;  alluding  to  the  ex- 
tensive rootstocks).  Polypodidceie.  A  genus  of  ferns 
with  naked  rounded  sori,  and  with  the  Ivs.  jointed  to 
the  rootstocks,  leaving  a  scar  when  they  separate.  As 
here  treated  the  veins  may  be  free  or  united  to  form 
areolfB.  The  genus  is  a  very  extensive  one.  growing  in 
all  parts  of  the  world,  and  has  frequently  been  divided 
into  a  series  of  genera  based  on  habit  and  the  nature  of 
venation,  which  is  probably  a  more  logical  treatment; 
some  of  these  genera,  indeed,  as  Phymatodes  and  Phle- 
bodium,  have  been  here  separated;  the  genus  would  be 
more  homogenous  were  others  placed  by  themselves. 
For  culture,  see  Fern. 

a.    Veins  free:   Ivs.  once  pinnate. 
B.   Sort  large,  consjncnotts. 

vulgare,  Linn.  Wall  Fern.  Polypody.  Figs.  1881-3. 
Lvs.  4-10  in.  long,  on  pale  stalks  half  their  length,  1-3  in. 
wide,  cut  nearly  or  quite  to  the  rachis  into  entire  or 
slightly  toothed  blunt  pinnte.  New  En^^land  to  Ala.  and 
westward  to  Ore. ;  also  common  throughout  Ettrope, 
wliere  many  forms  are  in  cult.  Var.  Cambricum  (Fig. 
1884)  occurs  in  New  York  and  New  England. 

falcitum,  Kellogg.  Lvs.  12-15  in.  long,  4-8  in.  wide, 
on  long,  straw-colored  stalks;  pinnas  numerous,  taper- 
ing to  a  slender  point,  sharply  ser- 
rate.   Calif,  to  Wash. 

BB.  Sori  smaller:  lvs.  elastic,  often 
elongated. 
Plumula,  HBK.  Lvs.  9-18  in.  long, 
narrow  lanceolate,  1-2  in.  wide  ; 
pinniB  numerous,  narrow,  entire, 
blunt,  the  lower  pairs  scarcely 
smaller  than  those  above  ;  stalks 
blackish.    Fla.  and  trop.  Amer. 

pectinatum,  Linn.  Lvs.  elliptic- 
lanceolate,  1-2^  ft.  long,  2-6  in. 
wide,  cut  to  tlie  rachis  into  horizon- 
tal entire  or  toothed  pinnje,  the  lower 
ones  gradually  reduced  to  short, 
triangular  lobes.  Fla.  and  trop. 
Amer. 

aa.    Veins  uniting,  forming  regular  areohe  each  with  a 
single  free  included  veinlet. 
c.  Lvs.  simple,  itndivided. 

vacciniifdlium,  Langs  &  Fisch.  Lvs.  of  2  sorts  rising 
from  slender,  wiile-creeping  rootstocks  ;  sterile  lvs. 
roundish  or  elliptic;  Ri)orophylls  linear  or  ligulate,  with 
large  soi'i  in  a  single  row.  Tropical  Amer.,  from  the 
West  Indies  southward. 


1882. 
Sori    and    a   single 
sporaneium  of 
Polypodium  vul- 
eare. 
Sori  about  n.itural 
siie. 
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CC.  Lvs.  pinnate. 

D.  Fronds  covered  with  flat  scales  nnderneath. 

polypodioides,  A.  S.  Hitchcock.     Lvs.  2-6  in.  lonp,  an 

inch  or  more  wide,  with  entire  pinna-;   veins  indistinct, 

from  the  thick  texture.    Va.  and  soutliern  111.  to  Brazil; 

commonly  growing  on  trees  in  the  southern  states. 


1883.   Polypodium  vulgare  (X  li). 

DD.  Fronds  smooth  beneath. 
E.  Pinna  broad  at  base  and  often  confluent. 

Calif6rnicum,  Kaulf.  Lvs.  4-9  in.  long,  1-5  in.  wide, 
cut  into  finely  toothed  pinuiB  which  are  mostly  confluent 
at  the  base.  California.  — Has  much  the  habit  of  the 
European  forms  of  P.  vnlijare. 

Catharinae,  Langs.  &  Fisch.  Lvs.  6-12  in.  long,  3-5  in. 
wide,  with  numerous  nearly  opposite  pinnae  which  are 
dilated  at  the  base,  contracted  just  above  the  base,  and 
sliarhtly  enlarged  and  bluntly  rounded  at  the  tip;  sori 
large  near  the  midrib.    Brazil, 

EE.  Pinme  narrowed  and  distinct  at  base 
fraxinifolium,  Jacq.    Lvs.  2-4  ft.  long,  12-18  in.  wide, 
on  firm  stalks   1-2  ft.  long;  pinnae  4-9  in.  long,  with  a 
tough,  somewhat   leathery  texture  and   entire  margin. 
Columbia  to  Brazil  and  Peru, 
suhauricul^tum,      B 1  u  m  e. 
Stalks  6-12   in.   long,  glossy, 
from    wide -creeping    root- 
stocks:   lvs.  2-3  ft.  long,  8-12 
in.  wide;  sori  in  a  single  row 
immersed  in  the  leaf.     India 
to  Australia. 


AAA.  Veins  (primary)  dis- 
tinct from  midrib  to  the 
edge, connected  by  parallel 
transverse  veinlets  form- 
ing rows  of  similar 
areolie. 
B.   Lvs.  elongate,  simple, 

smooth  beneath. 
Phyllitidis,  Linn.  Lvs.  1-3 
ft.  long,  1-4  in.  wide,  with  an 
acute  point,  and  the  lowpr 
part  narrowed  gradually; 
areolae  in  rows  of  6-12,  usu- 
ally with  2  sori  each.  Fla.  to 
Brazil.— This  species  might 
more  .iusily  be  placed  in  the 
genus  Canipyloneuron. 
BB.  Lvs.  irith  under  surface 
tomentose. 

Lingua,   Swz.    Lvs.  4-8  in. 

long,    1-4  in.    wide,   the  apex 

1884.  Polypodium  vulgare.     yftp,,  cuspidate,  the  base  nar- 

var.  Cambricum.  rowed  or  rounded;  upper  sur- 

A  crested  or  much  put        f^ce  naked,  the  lower  matted 

form,  from  a  specimen        ^j^j^  reddish  cottony   brown; 

^hY.'lf  fv  V  r  ""       sori  in  close  rows  of  4-6  each. 

shire.  (X/«.)  j^p^^   ^^  Ceylon. -This   spe- 

cies and  the  next  are  often  placed  in  the  genus  Nipho- 
bolus. 

triciispe,  Swz.  Lvs.  hastate.  2-4  in.  each  way,  with  a 
central  lanceolate-triangular  lobe  and  spreading  lateral 


ones  which  are  more  or  less  auricled  at  the  base.    Ja- 
pan and  Corea. 

/'.  aureum.  See  Phlcbodium.— P.  Dryopteris.  See  Phegop- 
teris  Dryopteris.— J'.  <ilaiic\nii.  See  Phymatodes.  —  P.  hexa- 
j/onoiitcruin.  See  FlicKi)i>teris.— i'.  A'crrtJir/rednwm.  See  Phe- 
Kopteris.  — /'.  iinixa'foHuin.  See  Phymatodes.  —  P.  mr/»-e«ccn». 
See  PliyiiiJitodes  — /'.  Phegopteris.  See  Phegopteris  Polypo- 
(li<)i(l(<s.— i'.  J'lu/inatodes.  See  Phymatodes.— P.  plumosum  is 
u  form  of  Asplenium  filixfoemina.— P.  quereifblium.  See  Dry 
naria.— P.  risjidulum.  See  Drynaria.— P.  Swdrtzii.  See  Phy- 
matodes.  L.  M.  Underwood. 

POLYPODY.   See  Polypodium. 

POL"tPTEE.IS  (Greek  words  meaning  many -winged 
or  feathered;  referring  to  the  pappus).  Vumpositie.. 
This  includes  a  handsome,  rosy-fld.  hardy  annual  known 
to  the  trade  as  Pulafoxia  Hookeriana.  Polypteris  is  a 
genus  of  4  species  of  North  American  herbs:  lvs.  mostly 
entire,  alternate  or  the  lower  opposite,  and  lax  corym- 
bosely  panicled  heads  of  fls.  borne  in  summer  and  au- 
tumn: involucre  broadly  bell-shaped  or  top-shaped; 
bracts  commonly  in  2  series,  more  or  less  colored  and 
petal-like  toward  the  tips:  rays  wanting  except  in  P. 
Hookeriana:  akenes  linear  to  club-shaped,  4-sided: 
pappus  of  6-12  equal  scales.  Distinguished  from  Pala- 
foxia  by  the  colored  tips  of  the  involucral  bracts  and  the 
deeply  divided  limb  of  the  corolla.  Monographed  in 
Gray's  Synoptical  Flora. 

Hodkeriana,  Gray  (Palafoxia  Hookeriilna,  Torr.). 
Annual  1-4  ft.  high:  lvs.  lanceolate,  mostly  3-nerved 
below:  heads  1  in.  or  more  across;  rays  8-10,  deeply 
3-cleft.  Sandy  plains.  Neb.  to  Tex.  B.M.  5.549. -Hand- 
some plant;  sometimes  treated  as  an  everlasting. 

POL"?SCIAS  (many  and  shade;  referring  to  the 
abundant  foliage).  Aralid,ceoe.  Large  shrubs  or  trees, 
glabrous,  of  about  8  species  of  India,  Africa  and  Malaya. 
Lvs.  pinnate,  with  thick  entire  leaflets:  fls.  small, 
usually  5-merous  (sometimes  4-merous),  the  calyx 
truncate  or  toothed,  the  petals  valvate,  the  ovary  5-8- 
loculed,  the  styles  usually  of  the  same  number  and 
distinct.  Polyscias  is  allied  to  tropical  Aralias  and 
Panax,  and  the  culture  is  the  same  as  for  those  plants. 
For  further  botanical  discussion,  see  Panax. 

pamcul§,ta,  Baker  (Terminctlia  ilegans,  Hort.). 
Erect,  glabrous  shrub:  lvs.  pinnate,  usually  with  7 
Ifts.,  of  which  the  terminal  one  is  7-9  in.  long,  oblong 
and  obtuse,  shining.  Mauritius. — This  is  another  ex- 
ample of  the  confusion  which  arises  from  the  naming 
of  garden  plants  before  their  flowers  or  fruits  are 
known.  For  several  years  this  plant  was  supposed  to 
be  a  Terminalia,  but  now  it  is  known  to  belong  to  a 
wholly  different  family.  Another  example  is  AniJia 
Chahrieri  of  the  gardens,  which  belongs  to  the  Celas- 
traceae  (El»odendron). 

pinn^ta,  Forst.  (Ardlia  latifdlia,  Wight  &  Arn.). 
Leaflets  orbicular,  either  nearly  entire  or  with  small  and 
remote  teeth,  the  base  heart-shaped.  Malaya.  — The 
writer  does  not  know  that  the  Aralia  latifolia  of 
gardeners  is  the  above  plant,  as  he  has  not  seen  it. 
Aralia  latifolia  of  the  trade  is  described  as  "very  bold 
and  rich  in  appearance;  green  and  pale  yellow  leaves." 

L.  H.  B. 

POLYSTACHYA  (Greek,  referring  to  the  many  spike- 
lets).  Orchidcicece.  About  40  species  of  tropical  epiphy- 
tic orchids,  none  of  which  have  showy  fls.  P.  luteola,  a 
native  of  the  West  Indies,  has  minute  greenish  yellow 
fls.  and  has  probably  been  cult,  in  America,  but  is  not 
worth  while.  Sepals  connivent  or  subpatent,  the  lateral 
ones  connate  with  the  short  foot  of  the  column  into  a 
mentum:  column  short:  flowering  stems  short,  few- 
leaved,  pseudobulbous.    See  Orchid. 

luteola.  Hook.  (Dendrbbinm  polystdchyon,  Sw.). 
Height  6-12  in.:  lvs.  oblong-linear  or  lanceolate-oblong, 
exceeded  by  the  stem;  lip  3-lobed  to  the  middle. 

POL'S'STICHUM  (Greek,  many  rows;  referring  to  the 
sori).  Polypodidcew.  A  genus  of  ferns  mostly  of  tem- 
perate regions  with  free  veins  and  the  roundish  sori 
covered  by  indusia  that  are  peltate  and  attached  to  the 
leaf  bv  a  short  central  stalk.    They  are  mostly  easily 


leaf  by  a  snort  cenrrai  sraiK.     i  ney  are  mursnj'  m.-in^r 
land  thrive  best  in  shade.    Some  of  the  species  do 
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1885.     Details  of  sporophylls  of 

Polystichum  acrostichoides. 

a,  sori;   h^  iudusium. 


well   in  living:- rooms.     All  the  species  have  also  been 
described  under  the  genus  Aspidium.    For  culture,  see 

Ferns. 

A.   Lvs.  simjily  pinnate  fhrotigJtottt. 
B.   Lower  pimue  gradually  reduced  to  mere  lobes. 

LoncMtis,  Roth.  (Aspidhim  Lonclntis).  Holly  Feen. 
Lvs.  9-20  in.  long,  rigid,  the  piunfB  broadly  lanceolate- 
talcate,  the  lowest  trian- 
gular. North  Europe 
and  America,  mostly  in 
high  latitudes. 

BB.  Lower  pinnoe  scarce- 
ly if  any  smaller 
than  those  above. 

acrostichoides,  Schott 
(^■1  sp  kli  II  m  acrosticho- 
ides, Swz.).  Chhistmas 
Fern.  Figs.  1885,  1886. 
Growing  in  dense 
crowns,  with  stalks  6-8 
in.  high,  the  pinnae  lin- 
ear-lanceolate, somewhat 
falcate,  and  serrulate 
with  appressed  teeth; 
spire- b  e  aring  pinnae 
contracted,  with  con- 
fluent sori.  Eastern 
United  States.  —  One  of 
our  commonest  species. 
munitum,  Kaulf.  (As- 
p  i  d  i  n  m  m  u  n  1 1  u  tn , 
Kaulf.).  Stalks 4-12  in.  long,  chaffy  at  base  or  through- 
out; pinnae  long,  linear-acuminate,  serrate  or  doubly  ser- 
rate; sori  in  a  single  row  midway  from  midrib  to  mar- 
gin.  Utah  northward  and  westward. 

lepidocaillon,  Hook.  Stipes  densely  clothed  with  large, 
heart-shaped  scales:  lvs.  short,  with  12-15  pairs  of  pin- 
nae, unequal-sided,  scarcely  toothed:  sori  usually  in  two 
rows.   Japan. 

AA.  Lvs.  with  auricles  of  pinnce  forming  distinct  leaf- 
lets. 
viviparum,  F^e.    Lvs.  12-18  in.  long,  4-6  in  wide,  with 
numerous   lanceolate  pinnae;    lower  basal   margin  ob- 
liquely truncate;  sori  in  2  or  4  rows.   West  Indies. 

AAA.  Lvs.  bipinnate  in  the  lower  tico-thirds. 
C.  Pinnules  auricled. 

pcvUehtum, 'Roth.  (Aspidijim  aculehtum,  Swz.).  Lvs. 
2  ft.  or  more  long,  6-8  in.  wide;  pinnules  twice  as  long 
as  wide,  with  vei-y  conspicuous  basal  auricles.  Eu.  and 
(.';ilif.  — P.  proliferum,  Hort.,  is  an  Australian  form  pro- 
ducing buds  on  the  leaves. 

anguld,re,  Willd.  Lvs.  1-2  ft.  long,  rather  narrowly 
lanceolate;  pinnules  nearly  triangular,  two-thirds  as 
broad  as  long,  more  or  less  incised.    Europe. 

Bratinii,  Lawson.  Lvs.  18-24  in.  long,  narrowly  ellip- 
tic-lanceolate; pinnules  7-10  pairs  to  each  pinna, 
broad,  the  upper  basal  edge  parallel  with  the  rachis. 
Eu.,  and  mountain  regions  of  eastern  America. 

cc.   Pinnules  scarcely  auricled. 

Rich&rdi,  Hook.  Lvs.  9-18  in.  long,  ovate-deltoid, 
with  12-15  pairs  of  pinnae;  pinnules  deeply  toothed, 
texture  coriaceous.    New  Zealand. 

am^bile,  Blume.  Lvs.  1  ft.  or  more  long,  6-9  in.  wide, 
with  a  lanceolate  terminal  pinna  and  ;i-6  pairs  of  lateral 
ones  ;  pinnules  suhrliom))oi(lal,  the  upper  and  outer 
portions  sharply  spinulose  serrate.  India,  Japan  and 
East  Indies. 

AAAA.    7/i'.s.  more  than  once  pinnate   in  the  lower 
pinnce. 

Cap6nBe,  J.  Sm.  {P.  coridceiim,  Swz.) ,  Stalks  1-2  ft. 
long:  lvs.  1-.'}  ft.  long,  subdeltoid,  the  segments  lanceo 
late  and  bluntly  lobrvl,  the  teeth  not  mucronate.  S, 
Africa,  S.  America  and  New  Zealand, 

aristitum,  Swz.  Stalks  scattered,  12-18  in.  long, 
scaly  below  :    lvs.  1-2  ft.  long,  9-12  in.  wide.  3-4-pin- 


natifld,  the  lower  pinnae  largest;  texture  firm,  glossy: 
sori  in  2  rows  near  the  midrib.  Japan  to  Ceylon  and 
Australia.  l   M.  Underwood. 

POMADfiRRIS  (Greek  words  said  to  refer  to  the 
membranous  covering  of  the  fruit).  liham)idcea'.  Here 
belongs  the  Victorian  Hazel,  P.  apetala.  According 
to  Bentham  this  is  a  shrub  3-6  ft.  high,  but  Von  Muel- 
ler, in  his  "Select  Extra -Tropical  Plants,"  says  it  is 
"a  tree  attaining  a  height  occasionally  of  60  feet,  but 
mostly  smaller.  The  foliage  is  devoured  with  avidity  by 
pasture  animals,  often  in  preference  to  ordinary  good 
feed.  The  genus  contains  several  other  large-leaved 
species."  The  genus  is  confined  to  Australia  and  New 
Zealand,  and  18  species  are  described  in  the  Flora  Aus- 
traliensis.  They  are  mostly  shrubs  with  foliage  mat- 
ted with  white  felt  beneath  and  very  small  and  numerous 
fls.  in  umbel-like  cymes  forming  terminal  panicles  or 
corymbs.  Calyx-tube  entirely  aduate  to  the  ovary,  the 
limb  5-parted,  deciduous  or  reflexed;  petals  either  con- 
cave or  flattish  or  none;  stamens  5,  the  filaments  long 
and  usually  suddenly  inflected  and  alternate  near  the  top ; 
disk  annular,  never  very  prominent;  style  3-cleft, 
rarely  almost  entire:  capsule  septicidally  3-valved. 

ap6tala,  Labill.  Lvs.  2-4  in.  long,  irregularly  crenate 
and  rugose:  calyx  stellate-tomentose  or  hoary,  with  a 
very  short  tube :  cymes  rather  loose,  numerous  in  much- 
branched  panicles  :  petals  none.  Australia.  Cultivated 
in  California  for  ornament.   See  Buliugia.  ^   ]yj_ 

POMEGRANATE,  the  vernacular  of  Punica  Grann- 
tum,  a  small  tree  of  southern  Asia,  grown  both  fur 
ornament  and  for  its  edible  fruit.  Fig.  1887.  St  e 
Punica.  It  is  somewhat  grown  in  the  open  in  the 
southern  states,  and  also  as  a  pot-  or  tub-plant  in 
greenhouses  in  the  North. 

The  natural  habit  of  the  Pomegranate  is  of  rather 
bushy  growth,  but  by  careful  training  a  tree  15-20  ft. 
may  be  produced.  This,  however,  seems  possible  only 
in  the  extreme  southern  sections  of  the  United  States. 
A  great  many  shoots  spring  from  the  base  of  the 
plant;  these  should'  be  cut  out,  as  it  is  contended  that 
they  withdraw  the  nutriment  which  should  go  to  the 
fruit-bearing  stems.  The  branches  are  slender,  twiggy, 
nearly  cylindrical,  somewhat  thorny;  lvs.  lanceolate, 
long,  narrow,  glossy  green  and  with  red  veins;  fls.  with 
a  red-colored,  thick,  fleshy  calyx,  crowned  with  bright 
scarlet,  crumpled  petals  and  numerous  stamens.  The 
fruit  is  globular,  topped  with  a  crown-like  calyx,  and 
the  interior  consists  of  numerous  seeds  enveloped  in  a 
bright,  crimson-colored  pulp,  seeds  being  arranged  in 
segments,  separated  by  a  thin  skin,  and  very  acid  in 
the  typical  variety.    A  cooling,  acescent  drink  is  made 


1886.   Christmas  fern— Polystichum  acrostichoides 
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from  the  pulpy  seeds,  with  the  addition  of  water  and 
sugar.  This  is  much  used  at  the  South,  and  is  espe- 
cially grateful  in  fevers.  The  plant  is  injured  by  a  cold 
of  from  8  to  15°  above  zero,  hence  it  is  not  hardy  above 
the  34th  degree  of  latitude  north.  For  higher  latitudes 
it  should  be  cultivated  in  tubs,  and  given  a  conserva- 
tory during  winter.  For  some  sections  of  the  South  it 
is  used  for  hedges.  The  fruit  begins  to  ripen  about 
September  and  can  be  kept  for  several  weeks. 

The  Pomegranate  is  multiplied  by  hardwood  cuttings 
planted  in  open  ground  during  February,  or  by  layers 


1887.   Pomeeranate  (X  K) 

ana  aiso  oy  softwooa  cuttings  aurmg  summer.  As  the 
plant  forms  many  shoots,  these  are  often  used,  as  they 
usually  are  provided  with  rootlets. 

The  Pomegranate  is  supposed  to  have  been  intro- 
duced into  southern  Europe  by  the  Carthaginians, 
whose  Latin  name  of  "Punicus"  was  thus  given  and 
derived.  We  also  find  a  reference  in  the  sacred  scrip- 
tures. Theophrastus  described  it  300  years  before  the 
Christian  era,  and  Pliny  considered  it  one  of  the  most 
valuable  fruits,  both  as  to  its  beauty  and  medicinal 
properties.  The  bark  of  the  root  is  a  well-known  as- 
tringent employed  in  therapeutics,  in  dysentery  and 
diarrhoea;  the  rind  of  the  fruit  when  boiled  has  for 
many  generations  past  been  the  remedy  for  tenia,  and 
a  jet-black,  smooth  writing  ink  is  also  made  of  it. 

The  Pomegranate  is  a  native  of  some  parts  of  Asia, 
and  by  some  botanical  authors  is  said  to  be  also  found  in 
northern  Africa  and  China.  Although  of  such  ancient 
origin  and  cultivation,  there  are  but  few  varieties  of 
the  fruit-bearing  section  disseminated  in  this  country 
and  Europe,  but,  according  to  Firminger,  several  fine 
varieties  have  been  grown  in  Bengal  from  seed  brought 
from  Cabul,  one  being  seedless,  another  growing  to  the 
size  of  "an  ordinary  human  head,"  and  still  another  as 
large  as  a  small  shaddock. 

Varieties  Grown  fob  Fruit. 

And  or  Wild. — With  a  sharp  aoid  piilp:  fruit  often  very 
large,  from  3-4  in.  in  diam.  and  with  a  bright-colored  rind. 

Sweet. — Fruit  usually  somewhat  smaller  than  the  Acid  and 
with  a  darker-colored  rind;  pulp  sweet. 

Subacid.— Differs,  only  from  the  Sweet  in  the  more  acidulated 
pulp. 

Spanish  Ruby. — As  cultivated  in  Louisiana  seems  to  be 
only  a  form  of  the  Subacid.  Fruit  large  and  bright-colored 
with  deep  crimson  pulp.    It  is  considered  the  best  of  its  class. 

Dwarf.— A  form  of  the  Acid  variety,  of  very  low  and  biishy 
growth:  fls.  single:  fr.  from  1/^-2  in.  in  diam.;  pulp  very 
acid.   This  can  be  grown  in  a  pot,  as  it  fruits  quite  abundantly. 

All  these  varieties  are  very  ornamental  from  their  abun- 
dant yield  of  bright  scarlet  flowers,  which  are  produced  upon 
the  extremities  of  the  young  branches  of  tlie  same  year's 
growth.  When  the  plant  is  grown  in  a  tree  form,  the  branches 
should  be  annually  cut  back  after  the  leaves  drop. 

Varieties  Grown  for  Ornament  (non-fruiting). 

Double  Fed.— With  a  very  large  calyx,  from  which  protrude 
numerous  large  bright  scarlet  petals,  larger  than  those  of  the 
common  single  type.  These  are  produced  in  abundance  during 
summer  and  fall  and  resemble  a  bright  scarlet  pompon. 

Double  Yellow.  — Simila.T  to  the  above  in  shape  of  flowers, 
biit  latter  are  of  a  pale  yellow  color. 


Double  Variegated,  or  Legrellei.—A  very  handsome  variety 
with  very  large  tts.,  the  petals  being  striped  and  mottled  with 
yellow  and  scarlet. 

Double  Dwarf,  or  Punica  nana  racemosa.-Of  dwarf 
growth,  witli  bright  scarlet,  double  flowers  which  are  borne  in 
clusters.  This  is  especially  desirable  for  growing  in  pots,  as  its 
flowers  are  abundant  and  lasting.  p_  j_  Berckmans. 

POMELO.     Also  known  as  Pumelo,  Pumelow,  Pom' 

peloid,  Grape-fruit,  Forbidden  Fruit,  Fruit  of  Paradise; 
by  the  French  as  Pompelmouse,  and  by  the  Spanish  and 
Dutch  as  Pompelmoes.  Pomelo  is  a  contraction  of 
poniiim  melo,  the  melon  apple.  Fig.  1888.  This  desir- 
able fruit  is  botanically  Citrus  Decumana  (see  p.  324, 
Vol.  1).  Macfadyen,  in  his  Flora  of  Jamaica,  made  it  a 
separate  species  under  the  name  of  Citrus  Paradisi  (see 
G.  F.  9:1G3),  but  this  name  has  not  been  retained.  C. 
Decumana  includes  both  the  Pomelos  and  the  Shad- 
docks. 

Citrus  Decumana  is  a  native  of  the  Malayan  and 
Polynesian  Islands,  but  is  now  extensively  cultivated  in 
India,  the  West  Indies,  Florida,  California,  and  in  most 
tropical  and  semi-tropical  countries.  It  is  a  handsome 
tree,  about  25  to  30  ft.  high,  with  suberect  branches. 
Lvs.  large,  oval  or  ovate-oblong,  crenulated,  and  usually 
emarginate,  with  scattered  pubescence  along  the  mar- 
gins; petiole  slightly  broadly  winged:  fls.  large,  white; 
stamens  16-24:  fr.  usually  pale  lemon-color,  either 
globose  or  pyriform,  the  best  varieties  being  about 
twice  the  size  of  a  good  orange;  pulp  pale  yellow  or 
greenish  white.  The  pear-shaped  form  is  not  now  cul- 
tivated, and  the  very  large,  thick-skinned  varieties  with 
coarse  flesh  are  undesirable.  One  of  the  best  varieties  of 
Pomelo  or  Grape-fruit  known  is  grown  in  the  hills  of 
Jamaica,  and  of  late  years  has  been  very  extensi»-ely 
planted  throughout  the  island.  It  is  a  fruit  about  16 
inches  in  circumference,  pale  lemon-color,  with  smooth 
skin  and  oil  glands  very  noticeable  but  below  the  surface. 
The  pulp  is  pale  yellow  or  greenish  white,  subacid  in 
flavor,  or  fairly  sweet  when  the  fruit  is  quite  ripe.  The 
fruits  are  borne  usually  in  clusters  of  from  3  to  15,  hence 
the  name  Grape-fruit  (in  clusters  or  bunches  like 
grapes),  by  which  it  is  known  in  Jamaica.  This  fruit 
commands  a  ready  sale  at  highly  remunerative  prices  in 
the  New  York  and  other  markets.     Many  varieties  c>' 


1888.   Pomelo  or  grape-fruit  lX>sJ. 

Pomelo  are  now  cultivated,  the  majority  of  these  having 
originated  in  California  or  Florida. 

The  Pomelo  is  much  esteemed  as  a  dessert  fruit,  and 
has  the  reputation  of  being  an  excellent  digestive.  It 
contains  sugar  and  citric  acid,  with  much  essential  oil 
in  the  peel.  In  Jamaica  this  fruit  tree  is  propagated 
from  seeds,  or  by  budding  on  the  rough  lemon  stock. 
It  grows  in  company  with  the  orange,  and  requires  the 
same  treatment;  it  is  not,  however,  so  liable  to  disease 
as  the  orange,  nor  is  it  so  much  affected  by  scale  and 
other  troublesome  insects. 
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Shaddock.— Although  botauically  tlie  Pomelo  and 
Shaddock  are  of  one  species,  as  known  horticulturally  in 
Jamaica  they  are  very  different.  The  Shaddock  is  a 
smaller  tree  than  the  Pomelo,  with  larger  leaves,  but 
the  greatest  difference  is  in  the  fruit.  Whilst  one  is 
an  esteemed  and  valuable  dessert  fruit,  the  other  is 
hardly  ever  used,  and  is  not  exported.  There  are 
two  varieties  of  Shaddock, — one  with  a  globose  fruit 
and  liesh  of  a  pale  color,  the  other  pear-shaped,  with 
crimson  flesh.  In  both,  the  fruits  are  very  large,  often 
weighing  15  or  16  pounds;  the  rind  is  exceedingly 
thick,  the  vesicles  are  large  and  distinct,  but  the  flesh 
is  dry  and  coarse,  except  in  occasional  varieties.  The 
Shaddock  is  said  to  have  been  brought  to  the  West 
Indies  by  Captain  Shaddock. 

Hog  Shaddock. — This  variety  is  very  like  the  pear- 
shaped  Shaddock  in  appearance,  and  it  is  probably  a 
hybrid  between  the  Shaddock  and  the  citron,  or  the 
rough  lemon.  It  is  of  no  value  whatever  as  a  fruit, 
being  intensely  bitter,  but  it  is  used  for  the  purpose  of 
cleaning  floors  to  kill  fleas,  which  are  troublesome  in 
some  houses  at  certain  seasons  of  the  year.  The  Hog 
Shaddock  is  said  to  make  an  excellent  stock  on  which  to 
bud  Pomelo.  W.  Harris. 

The  Pomelo  in  Florida.— In  no  place  in  the  world 
has  the  culture  of  the  Pomelo  reached  such  perfection 
as  iu  Florida.  Indeed,  the  improvement  of  the  fruit  and 
extension  of  its  cultivation  in  that  state  has  led  to  its 
establishment  as  an  important  commercial  fruit.  Its 
cultivation  as  a  market  fruit  has  been  extended  from 
Florida  to  California  and  Jamaica,  and  it  is  only  in  these 
localities  as  yet,  so  far  as  the  writer  is  informed,  where 
any  of  its  varieties  are  grown  on  a  commercial  scale.  In 
most  foreign  countries  the  pear-shaped  Pomelos,  or 
Shaddocks  as  they  are  more  properly  called,  are  con- 
sidered superior  to  the  round  varieties,  but  in  this  coun- 
try the  industry  has  been  built  up  with  the  round  types, 
varieties  of  which  have  been  developed  that  are  much 
sweeter  and  of  better  quality  and  flavor  than  any  of  the 
pear-shaped  forms  or  Shaddocks.  The  good  varieties 
grown  for  the  market  in  Florida  are  almost  entirely  of 
native  origin,  though  one  fairly  good  sort  — the  Pernam- 
buco— was  introduced  from  South  America. 

In  Florida  the  Pomelo  is,  in  general,  cultivated  and 
manured  the  same  as  the  orange.  The  trees  grow  rather 
larger  than  the  orange,  however,  and  should  be  given 
considerable  space.  They  are  ordinarily  planted  about 
30  feet  apart.  Pomelo  seedlings  from  fruits  of  good 
quality  usually  produce  good  marketable  fruits,  but  the 
differentiation  of  varieties  has  progressed  far  enough 
so  that  advanced  horticulturists  recommend  budding  or 
grafting  in  order  to  secure  fruit  of  the  best  quality. 
(For  a  short  description  of  the  varieties  commonly 
grown  see  Citrus  Decumand.)  The  Pomelo  is  usually 
budded  either  on  its  own  stock  or  on  that  of  the  sweet 
orange  or  sour  orange.  Many  growers  think 
that  it  gives  best  results  when  budded  on 
its  own  stock,  and  this  is  very  extensively 
practiced  in  Florida.    The  Pomelo  is  more  j,,  | 

easily  injured  by  cold  than  the  orange, 
and  in  the  freeze  of  1894-5  in  Florida  all 
trees  in  the  northern  and  central  part  of 
the  state  w-ere  killed  to  the  ground.  Since 
this  time  large  plantings  have  been  made  in 
southern  Florida,  and  in  a  few  years  a  much 
larger  crop  will  be  produced  than  ever  be- 
fore. Considerable  quantities  of  the  fruit 
are  also  being  produced  in  California. 

H.  J.  Webber. 

POMME  BLANCHE.    Pnoralea  esculenta . 


POMOLOGY  (Literally,  science,  of  fruits). 
All  those  sulijects,  both  practical  and  scien- 
tific, that  have  to  do  with  the  growing  of 
fruits  are  assembled  under  the  term  Po- 
mology. It  is  synonymous  with  Fruitgrow- 
ing.  There  has  been  an  effort  to  divorce 
the  terms  Pomology  and  Fruit-growing, 
making  the  former  comprise  the  scientific 
and  chissificatory  sul)jects  and  the  latter  the 
practical  sul)jects;  but  sucli  division  is  ar- 
bitrary and  is  opposed  to  usage.     The  word 


1889.  A  pome,  as  the  term 
is  now  understood. 


"growing"  can  no  longer  be  held,  when  used  in  such 
connection,  to  designate  merely  the  planting  and  care 
of  fruit-plants,  for  all  good  practice  is  indissolubly 
associated  with  scientific  knowledge  and  theory.  Fruit- 
growing is  a  more  familiar  a:ul  homely  term  than  the 
Latin-Greek  word  Pomology,  and  for  that  reason  it  has 
seemed  to  some  persons  to  be  less  adaptable  to  the 
formal  presentation  of  the 
knowledge  connected  with 
fruits.  It  is  significant, 
however,  that  with  the  ex- 
ception of  Prince's  "  Po- 
mological  Manual,"  none  of 
the  fruit  books  that  have 
done  much  to  mold  public 
o[)inion  in  America  have 
been  known  as  Pomologies, 
notwithstanding  the  fact 
that  the  greater  number  of 
them  have  given  great  at- 
tention to  formal  descrip- 
tions of  varieties.  The 
term  Pomology  is  founded 
on  the  Latin  pomutn,  a 
word  that  was  used  generically  for  "fruit."  In  later 
Latin  it  came  to  be  associated  more  particularly  with 
the  apple-like  fruits.  The  word  is  preserved  to  us  in  the 
French  pomiiie,  meaning  "apple, "and  in  other  languages 
of  Latin  derivation.  In  English  we  know  it  as  pome,  a 
botanical  term  used  to  designate  fruits  that  have  the 
peculiar  morphological  structure  of  the  apple  and  pear. 
This  use  of  the  term  is  explained  under  the  article  Pi/- 
rus.  A  pome  is  shown  in  Fig.  1889.  The  "core,"  inside 
the  light  dotted  line,  is  the  ripened  carpels;  the  flesh, 
outside  this  line,  is  the  thickened  torus  or  receptacle,  on 
the  top  of  which  the  calyx  or  "eye  "  is  borne.  However, 
the  root  of  the  word  Pomology  is  derived  from  the  Latin 
vonuoii  rather  than  from  the  botanical  y^owK^ 

The  limitations  of  pomology,  as  an  art  and  science, 
depend  on  the  use  of  the  word  "fruit."  This  word,  as 
used  by  the  horticulturist,  is  impossible  of  definition. 
Products  that  are  classed  with  fruits  in  one  country 
may  be  classed  with  vegetables  in  another.  To  the 
horticulturist  a  fruit  is  a  product  that  is  closely  asso- 
ciated, in  its  origin,  with  the  flower.  As  used  in  this 
country,  a  fruit  is  the  product  of  a  bush  or  tree  or 
woody  vine,  the  most  marked  exception  being  the  straw- 
berry. Most  fruits  may  be  grouped  under  three  gen- 
eral heads,  — orchard  or  tree  fruits,  vine  fruits  (of 
which  the  grape  is  the  type),  and  small  fruits.  Of  the 
orchard  fruits,  the  leading  groups  are  the  pome  fruits 
(apples,  pears,  etc.),  drupe  fruits  (peaches,  plums, 
cherries,  etc.),  and  the  citrous  fruits  (oranges,  lemons, 
etc.).  The  species  of  fruits  that  are  fairly  well  known 
in  North  America  are  not  less  than  150,  but  the  impor- 
tant commercial  species  are  not  more  than  40. 


1890.    Apple  orchard  at  bearing  age.  as  seen  in  the  northeastern  states: 
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Fruit-growing  is  the  most  important  and  charac- 
teristic horticultural  interest  of  North  America.  In 
fact,  North  American  pomology  may  justly  be  said  to 
be  the  best  and  most  progressive  in  the  world  if  excel- 
lence is  measured  by  commercial  standards,  quantity  of 
product,  and  the  quickness 
and  precision  with  which 
scientific  theory  and  discov- 
ery are  applied  to  it.  Most 
remarkable  examples  of  the 
quick  assimilation  and  ap- 
plication of  theoretical 
teachings  are  afforded  by 
the  readiness  with  which 
fruit-growers  within  the  last 
decade  have  adopted  the 
ideas  associated  with  tillage, 
spraying,  pollination,  ferti- 
lizing and  pruning.  Yet, 
great  as  have  been  the  ad- 
vances, progress  has  only 
begun:  one  advance  leads 
to  another.  Pictures  of  typi- 
cal American  fruit-planta- 
tions may  be  found  under 
Grape,  Hortimlture,  Olive, 
Orange,  Neiv  York,  Peach, 
Plum,  etc.,  and  others  are 
shown  in  Figs.  1890-1895. 

The  American  ideals  in 
Pomology  are  quite  unlike 
the  European.  The  Ameri- 
can aims  at  uniformity  over 
large  areas.     The  European 

gives  more  attention  to  special  practices,  particularly  in 
training  of  fruit-trees.  This  is  well  illustrated  in  Amer- 
ican nurseries  as  contrasted  with  European  nurseries 
(see  Nurserij).  The  American  merely  prunes  his  fruit 
trees  in  the  nursery:  he  does  not  train  them.  The 
American  ideal  in  nursery  stock  is  shown  in  Fig.  1896. 
See  Pruning. 

In  nearly  all  parts  of  the  country  the  extension  of 
fruit-growing  is  the  most  radical  change  of  base  now 
taking  place  in  farming  operations.  This  growth  of 
the  fruit  business  is  possible,  because  the  consumption 
of  fruit  is  increasing  amongst  all  people,  the  facilities 
for  transportation  have  been  improved,  scientific  dis- 
covery has  insured  the  production  of  good  crops,  and 
because  many  other  kinds  of  farming  have  been  rela- 
tively un])rofltable.  Unfortunatelj',  there  are  no  com- 
plete statistics  yet  published  of  the  pomological  re- 
sources of  the  United  States  or  Canada. 

Whilst  the  phenomenal  development  of  American 
pomology  has  been  due  in  great  measure  to  climatic  and 


of  the  Cultivation  of  Fruit  Trees"  in  1817,  and  followed 
by  Thacher's  "American  Orchardist"  in  1822.  These 
pioneer  writings  gave  much  of  their  space  to  orchard 
management,  with  little  mere  compilation  of  descrip- 
tions  of    varieties.     Subsequent   volumes,    for  nearly 
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1891.  Young  plum  orchard,  showing  clean  tillage  and  high- 
heading. 
Some  growers  head-in  vigorous  young  trees  like  the 
above,  but  others  prefer  to  let  them  take  their  natural 
course,  keeping  the  heads  open  rather  than  thick  and 
close.  Neither  method  is  best  under  all  circumstances. 
See  Pruning. 

economic  conditions,  it  also  has  been  hastened  by  book 
writings.  No  less  than  fifty  authors  have  contributed 
books  of  greater  or  less  size,  either  on  the  general  sub- 
ject or  on  special  fruits,  beginning  with  Coxe's"View 


1892.    Double  planting,  showing  bush-fruits  growing  between  the  trees. 

This  is  to  be  discouraged  as  a  general  practice,  but  it  may  be  successful  when  high  culture 
and  extra  care  are  given. 

fifty  years,  were  in  large  part  compilations  and  coUa 
tions  of  accounts  of  varieties.  To  this  latter  class 
belongthe  works  of  Prince,  Kenriek,  Downing,  Thomas, 
Warder.  It  is  only  in  the  present  time  that  we  have 
come  to  treat  the  subject  fundamentally,  by  giving  the 
weight  of  discussion  to  principles  of  orchard  manage- 
ment. For  further  discussion  of  books,  see  the  article 
Hortictilture. 

The  evolution  of  our  pomology  is  well  illustrated  in 
the  radical  change  of  ideals  within  the  last  quarter 
century.  These  new  points  of  view  may  be  arranged 
conveniently  under  seven  general  heads: 

1.  The  most  important  point  of  view  connected  with 
our  commercial  pomology  is  the  fact  that  there  is  a 
horticultural  industry  as  distinguished  from  a  general 
agricultural  industry.  At  the  opening  of  the  nine- 
teenth century  our  agriculture  was  more  or  less  honio 
geneous,  largely  because  the  extent  of  it  was  limited 
and  because  there  was  little  demand  for  other  than 
the  few  staple  commodities.  The  horticulture  of  that 
.time  was  confined  chiefly  to  a  small  area  about  the 
homestead.  A  few  vegetables,  flowers  and  fruits  in  a. 
small  plantation,  with  here  and  there  a  single  green- 
house, represented  the  horticultural  effort  of  the  time. 
At  the  present  day  we  conceive  of  whole  states  and 
of  entire  geographical  areas  as  horticultural  regions. 
Persons  now  buy  farms  with  the  explicit  purpose  of  de- 
voting them  to  the  production  of  fruits  or  other  horti- 
cultural products.  Even  fifty  years  ago  horticulture 
was  largely  an  amateur's  avocation,  but  to-day  it  is  one 
of  the  leading  commercial  occupations  of  the  country, 
and  the  most  important  single  factor  in  it,  in  America, 
is  pomology.  With  this  rise  of  the  horticultural  indus- 
tries came  a  demand  for  new  knowledge  respecting  a 
host  of  subjects  which  were  undreamed  of  even  as  late 
as  a  half  century  ago.  The  cotemporary  progress  in 
pomology  is  largely  a  breaking  away  from  the  old 
ideals.  Those  persons  W'ho  are  still  laggards  are  the 
ones  who  are  holding  to  the  point  of  view  of  a  genera- 
tion ago.  Practices  that  were  good  enough  for  amateur 
purposes,  or  for  the  incidental  and  accidental  fruit- 
growing of  our  fathers,  may  be  wholly  inadequate  to  the 
new-time  conditions.  At  the  opening  of  the  century 
there  was  practically  no  commercial  orcharding.  The 
apple  was  grown  somewhat  extensively  in  many  parts  of 
the  country,  particularly  in  New  England,  but  it  was 
used  chiefly  for  the  making  of  cider.  Small-fruit  grow- 
ing, as  a  business,  had  not  developed.  In  fact,  com- 
mercial strawberry-growing  may  be  said  to  have  begun . 


1400 


POMOLOGY 


"(Ti'"«''!»j;i'i 


1893.  A  vineyard  of  American  ifrapes  (New  York). 

Picking-crates  are  shown  in  tlie  foreground. 

with  the  introduction  of  the  Hovey  in  1836,  although 
there  were  market  plantations  of  small  extent  about 
some  of  the  larger  towns.  The  commercial  culture  of 
blackberries  and  rasp- 
berries, although  it  be- 
gan about  the  middle  of 
the  century,  did  not  ac- 
quire distinct  import- 
ance until  after  the 
reaction  from  the  Civil 
War.  The  very  fact  that 
there  is  a  horticultural 
industry  is  a  most  im- 
portant innovation  in 
our  agricultural  status. 
2.  With  the  rise  of 
commercial  pomology 
there  have  developed  all 
those  questions  which 
are  related  to  market- 
ing. The  new  market 
ideals  cluster  about 
three  centers:  (1)  The 
demand  for  special  pro- 
ducts for  special  uses, 

(2)  the  growing  demand 
for  small  packages,  and 

(3)  the  remarkrtble  evolution  of  transportation  facili- 
ties, and  of  cold  storage.  There  has  arisen  an  increased 
desire  for  special  grades  and  for  particular  kinds  of 
fruit.  The  fruits  that  were  current  fifty  years  ago  may 
not  be  good  enough  for  the  markets  of  to-day.  Com- 
mercial pomology  rests  on  the  fact  that  more  people  aie 
consuming  fruits.  Many  of  these  people  buy  only  in 
small  lots  for  present  consumption.  They  go  to  the 
market  often.  They  have  no  facilities  for  storing  the 
fruit,  and  they  do  not  buy  for  the  purpose  of  selling 
Therefore  the  small  package  has  come  to  be  increas- 
ingly more  important.  Fig.  1897.  Within  the  last 
twenty-five  years  there  has  been  an  increasing  demand 
for  a  package  that  can  be  given  away  with  the  fruit 
This  demand  for  the  small  and  individual  package  may 
be  expected  to  increase  with  all  the  better  kinds  of 
fruits  or  with  those  that  appeal  to  the  personal  cus 
totiuT.  This  is  true  in  all  lines  of  trade.  Twenty-fi^  e 
years  ago  boots  and  shoes  were  distributed  in  huge 
board  cases,  but  now  each  pair  is  sold  in  a  neat  card 
board  box.  We  are  still  too  conservative  in  respect  to 
the  liandlingof  apples  in  barrels.  In  the  general  trade 
and  for  the  staple  varieties  of  apples  the  barrel  may  be 
the  best  package,  but  for  the  personal  customer  and 
particularly  with  all  the  finer  or  dessert  varieties,  a 
small  package  must  come  into  use.  It  is,  in  fact, 
a  question  whether  the  bushel  box  would  not  be  bettei 
for  even  the  staple  apple  trade.  In  most  parts  of  the 
world,  except  in  the  central  and  eastern  part  of  the 
United  States,  apples  are  not  handled  in  barrels.     The 


1894     Harvest  time  m  the  apple  orchard 
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very  fact  that  the  grower  must  give  attention  to  his 
package  as  well  as  to  the  growing  of  his  crop,  forces 
him  to  adopt  a  new  point  of  view  in  his  fruit-grow- 
ing. 

3.  Modern  commercial  orcharding  has  developed 
the  tillage  ideal.  Under  the  old  regime  the  tree  was 
able  to  take  care  of  itself  and  to  bear  a  produce  good 
enough  to  meet  the  uncritical  demands.  Nowadays, 
however,  the  tree  must  receive  the  very  best  of  care, 
for  we  desire  annual  crops  of  great  quantity  and  of 
the  best  quality.  Therefore  the  plant  must  be  sup- 
plied with  abundance  of  plant-food  and  moisture. 
Time  was  when  it  was  thought  that  the  mere  appli- 
cation of  cnemical  plant-food  to  the  soil  would  be 
sufficient  to  make  a  plant  productive.  It  is  now  un- 
derstood, however,  that  plant-food  is  only  one  of  the 
requisites  of  good  growth.  The  soil  must  be  deep 
and  loose  and  fine,  so  that  it  will  hold  moisture  and 
promote  all  those  chemical  and  biological  activities 
which  make  the  land  productive.  In  former  times 
the  best  attention  in  tillage  was  given  to  the  annual 
crops.  The  orchard  was  usually  in  neglect.  This 
was  because  the  fruit  plantation  had  small  commer- 
cial importance.  Now  that  the  fruit  plantation  has 
risen  to  first  importance,  in  many  cases,  it  must  be 
given  as  good  care  as  any  farm  crop.  In  recent 
years  there  has  been  great  development  of  special 
tools  and  implements  for  the  tillage  of  orchard  lands. 
Greater  attention  is  given  to  the  original  preparation  of 

the  land,  so  that  plant- 
ers no  longer  ask  how 
large  the  hole  must  be 
to  receive  a  tree,  but 
accept  Warder's  advice 
that  the  hole  should  be 
as  large  as  the  orchard. 
The  philosophy  of  or- 
chard tillage,  as  un- 
derstood by  the  best 
teachers  and  for  most 
parts  of  the  country,  is 
(1) to  prepare  the  land 
thoroughly  at  the  out- 
set, (2) to  give  frequent 
light  surface  tillage  in 
the  early  part  of  the  sea- 
son or  until  the  crop  is 
nearly  or  quite  grown, 
and  then  (3)  to  cover  the 
land  with  some  crop 
that  will  remain  on  the 
ground  over  winter  and 
can  be  plowed  under  in 
spring.  If  the  land  has  been  well  prepared  it  is  not 
necessary  to  plow  it  deep  after  the  first  two  or  three 
years,  unless  one  is  turning  under  a  heavy  cover-crop. 


18y5.   Lunch  time  in  the  apple  harvest. 
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The  surface  tilth  may  bo  secured  by  breaking  the  top- 
soil  early  in  spring  with  a  cutaway  harrow,  gang  plow 
or  other  surface-working  tools.  This  may  not  be  pos- 
sible, however,  on  very  heavy  lands.  The  cover-cioj) 
adds  humus  and  protects  the  land  from  puddling  and 
baking  in  the  winter.  If  it  is  a  leguminous  crop  it  also 
adds  a  store  of  availal)le  nitrogen.  It  is  possil>le,  in 
many  cases,  to  use  cover-crops  so  freely,  particularly 
of  the  leguminous  kind,  that  the  land  becomes  too  rich 
in  nitrogen  and  the  fruit  plants  make  too  heavy  growth. 
Usually  the  cover-crop  is  plowed  under  in  spring  at  the 
very  earliest  opportunity  in  order  to  save  the  soil  moist- 
ure. It  is  by  no  means  the  universal  practice  to  use 
cover-crops  on  fruit  lands,  but  the  idea  has  come  to 
stay,  and  the  grower  may  adopt  it  or  not  as  his  judg- 
ment dictates.  In  order  to  facilitate  the  economical 
and  efficient  tillage  of  fruit  lands,  it  is  coming  to  be  the 
practice  to  devote  the  land  wholly  to  the  fruits.  With 
plums  and  pears  and  some  other  orchard  fruits,  it  is 
often  allowable  to  use  the  land  for  the  lirst  two  or  three 
years  for  annual  crops,  but  these  crops  should  gradu- 
ally diminish  and  every  caution  should  be  taken  that 
they  do  not  interfere  with  the  care  of  the  trees.  Apple 
orchards,  when  the  spaces  are  40  feet  apart,  may  be 
cropped  for  six  or  eight  years  without  injury,  providing 
good  tillage  and  other  efficient  treatment  are  given. 
One  reason  for  allowing  orchards  to  stand  in  sod  in  the 
old  times  was  that  it  was  difficult  to  plow  beneath 
full-grown  trees.  Those  persons  who  desired  to  plow 
and  till  their  orchards,  therefore,  advocated  very  high 
pruning.  The  difficulty  with  these  old  orchards  was 
the  fact  that  the  land  was  allowed  to  run  into  dense 
sod.  Heavy  plowing  in  an  old  orchard  indicates  that 
the  plantation  has  been  neglected  in  previous  years. 
Orchards  that  have  been  well  tilled  from  the  first  do 
not  require  much  laborious  tillage,  and  the  roots  are 
low  enough  to  escape  tillage  tools.  In  recent  times, 
there  has  been  an  evolution  of  tillage  tools  which  will  do 
the  work  without  necessity  of  pruning  the  tops  very 
high..  Within  the  last  ten  years,  at  least  in  the  eastern 
states,  the  practice  of  tilling  orchards  has  increased 
rapidlj'.  At  first  it  was  advised  by  a  few  growers  and 
teachers,  but  the  movement  is  now  so  well  established 
that  it  will  take  care  of  itself,  and  in  the  commercial 
orchards  of  New  York  state,  at  least,  the  man  who  does 
not  till  his  orchard  is  the  one  who  needs  to  apologize. 
On  the  Pacific  coast,  the  importance  of  tillage  is  uni- 
versally recognized,  because  of  the  dry  summer  cli- 
mate. The  necessity  of  tilling  orchards  has  forced  a 
new  ideal  on  the  pomologist;  and  when  he  goes  to  the 
expense  of  tilling  he  feels  the  necessity  of  giving 
sufficient  care  in  other  directions  to  insure  profitable 
returns  from  his  plantation. 

4.  More  and  more,  as  competition  increases,  is  it 
necessary  to  give  attention  to  pruning.  It  is  unfortu- 
nately true  that  trees  will  bear  without  pruning.  This, 
therefore,  puts  a  premium  on  neglect.  The  old  practice 
allowed  the  tree  to  grow  at  will  for  three  or  four  years 
and  to  become  so  full  of  brush  that  the  fruit  could  not 
be  well  harvested,  and  then  the  top  was  pruned  vio- 
lently. The  result  was  that  the  tree  was  set  into  redun- 
•dant  growth  and  was  filled  with  water-sprouts.  This 
tended  also  to  set  the  tree  into  wood-bearing  rather 
than  into  fruit-bearing.  By  the  time  the  tree  had  again 
settled  down  to  friiit-bearing  the  orchardist  went  at  it 
with  ax  and  saw  and  a  good  part  of  the  top  was  taken 
away.  It  is  now  understood  that  the  ideal  pruning  is 
that  which  prunes  a  little  every  year  and  keeps  the  tree 
in  a  uniformly  healthy  and  productive  condition.  The 
pruning  of  trees  has  now  come  to  be  a  distinct  ideal,  and 
this  ideal  must  gain  in  definiteness  and  precision  so 
long  as  fruit  trees  are  grown.    See  the  article  Pruning. 

5.  Now  that  there  is  demand  for  the  very  best  prod- 
ucts, it  is  increasingly  more  important  that  fruits  be 
thinned.  The  thinning  allows  the  remaining  fruits  to 
grow  larger  and  better,  it  saves  the  vitality  of  the  tree, 
and  it  gives  the  orchardist  an  opportunity  to  remove  the 
diseased  specimens  and  thereby  to  contribute  something 
toward  checking  the  spread  of  insects  and  fungi.  Thin- 
ning is  exceedingly  important  in  all  fruits  that  are 
essentially  luxuries,  as  peaches,  apricots  and  pears.  It 
is  coming  also  to  be  more  and  more  important  for  apples 
and  for  others  of  the  cheaper  fruits.    In  the  thinning  of 
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fruits,  there  are  always  two  rules  to  be  kept  in  mind: 
(1)  Kemove  the  injured,  imperfect  or  diseased  speci- 
mens; (2)  remove  sufficient  fruit  so  that  the  remaining 
specimens  stand  at  a  given  distance  from  each  other. 
How  far  apart  the  fruit  shall  be,  will  depend  on  many 


1896.   The  American  ideal  in  nursery  stock,— laree,  straieht. 
uniform,  hieh-topped  trees. 

conditions.  With  peaches  it  is  a  good  rule  not  to  allow 
them  to  hang  closer  than  four  or  five  inches  (sometimes 
7  or  8  in.),  and  in  years  of  heavy  crops  they  may  be 
thinned  more  than  this.  This  amount  of  thinning  often 
removes  two  -  thirds  of  the  fruits.  It  nearly  always 
gives  a  larger  bulk  of  fruit,  which  brings  a  higher  price. 
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Thinning  is  usually  performed  very  early  in  the  season, 
before  the  vitality  of  the  tree  has  beeu  taxed. 

6.  Spraying  of  fruit  plantations  has  now  come  to  be  a 
definite  ideal.  Within  the  last  ten  years  it  has  come  to 
be  an  established  orchard  practice;  no  good  orchardist 
is  now  without  his  spraying  apparatus  any  more  than 
he  is  without  his  tillage  tools.  When  spraying  was  first 
advised,  the  practice  seemed  to  be  so  revolutionary  that 
great  emphasis  had  to  be  laid  on  its  importance  in  order 
to  induce  people  to  undertake  it;  therefore  it  may  have 
been  emphasized  more  than  its  importance  justified. 
This,  however,  is  necessary  with  all  new  enterprises. 
How  and  when  to  spray  and  what  materials  to  use  are 
matters  that  will  always  be  discussed,  because  the  prac- 
tices must  vary  with  the  season,  the  kind  of  fruit,  the 
geographical  region,  the  insects  and  fungi  to  be  com- 
bated. Spraying  may  not  be  necessary  every  year,  and 
certainly  not  equally  necessary  in  all  geographical 
regions;  but  the  fact  that  spraying  is  necessary  as  a 
general  orchard  practice  is  now  completely  established. 
Fig.  1898.    See  Sprayiiuj. 

7.  Perhaps  the  most  gratifying  modern  development 
in  our  pomology  is  the  demand  for  instruction  in  funda- 
mental principles.  Years  ago,  the  pomologist  was  satis- 
fied if  he  had  definite  directions  as  to  how  to  perform 
certain  labor.  He  was  told  what  to  do.  At  the  present 
time,  the  pomologist  wants  to  be  told  what  to  think. 
There  seems  to  be  a  tendency  in  horticultural  meetings 
to  drop  the  discussion  of  the  mere  details  of  practice 
and  to  give  increasingly  more  attention  to  the  funda- 
mental reasons  and  the  results  that  are  to  be  expected 
from  any  line  of  practice.  Knowing  why  a  thing  should 
be  done  and  what  the  results  are  likely  to  be,  the 
pomologist  can  work  out  the  details  for  himself,  for 
every  fruit  plantation  and  every  farm  is  a  law  unto 
itself. 

Systematic  Pomology.  — The  classifying  and  describ- 
ing of  the  kinds  of  fruits  is  a  particular  kind  of  pomolo- 
gical  knowledge  that  is  left  to  specialists,  who  are  for  the 
most  part  writers.  With  the  augmentation  in  numbers  of 
varieties,  it  becomes  increasingly  more  important  that 
the  most  careful  attention  be  given  to  describing  them 
and  to  assembling  them  into  their  natural  groups  in  or- 
der that  similar  kinds  may  be  compared  and  that  it  may 
be  possible  to  determine  the  name  by  analyzing  the  spe- 
cimen. Necessarily,  all  classiflcatory  schemes  for  varie- 
ties are  very  imperfect  since  the  varieties  often  differ 
by  very  slight  characters,  and  these  characters  may 
vary  in  different  regions  and  under  varying  conditions. 
Theoretically  the  most  perfect  classification  is  one 
that  considers  characters  of  flowers  as  well  as  of 
fruits,  but  such  schemes  are  usually  impracticable  be- 


The  following  is  John  J.  Thomas'  scheme  for  classi- 
fying peaches: 

Division  I.    Freestones  or  Melters. 
Class  I.    Flesh  pale  or  llyht-culored. 

Seetiou  I.      Leaves  serrated,  without  glands. 

Section  II.     Leaves  crenate,  with  globose  glands. 

Section  III.  Leaves  with  reniform  glands. 
Class  II.    Flesh  deep  yellow. 

Section  I.     Leaves  creuated,  with  globose  glands. 

Section  II.  Leaves  with  reniform  glands. 
Division  II.    Clingstones  or  Pavies. 
Class  I.    Flesh  pale  or  light-colored. 

Section  I.       Leaves  serrated,  without  glands. 

Section  II.     Leaves  crenate,  with  globose  glands. 

Section  III.  Leaves  with  reniform  glands. 
Class  II.    Flesh  deep  yellov'. 

Section  I.     Leaves  serrate,  without  glands. 

Section  II.  Leaves  with  reniform  glands. 
Class  III.    Flesh  purplish  crimson. 

Section  I.  Glands  reniform. 

Following  is  John  A.  Warder's  scheme  for  classifying 
apples,  adopted  "after  a  long  and  careful  consideration 
and  study  of  this  subject."     See  Fig.  1899. 
Class  I.    Oblate  or  flat,  having  the  axis  shorter  than  the  trans- 
verse diameter. 
Order  I.     Reijular. 
Order  II.  Irreuular. 
Section  1.    Sweet. 
Section  2.    Sour. 

Subsection  1.    Pale  or  blushed,  more  or  less,  but  self- 
colored  and  not  striped. 
Subsection  2.    Striped  or  splashed. 
Subsection  3.    Russeted. 
Class  II.    Conical,  tapering  decidedly  toward  the  eye,  and  be- 
coming ovate  wlieu  larger  in  the  middle  and  tapering  to 
each  end,  the  axil  diameter  being  the  shorter. 
Orders  I  and  II. 
Sections  1  and  2. 

Subsections  1,  2  and  3. 
Class  III.    Round,  globular  or  nearly  so,  having  the  axial  and 
transverse    diameters    about    equal,    the    former    often 
shorter  by  less  than  one-quarter  of  the  latter.    The  ends 
are  often  so  flattened  as  to  look   truncated,  when  the 
fruit  appears  to  be  cylindrical  or  globular-oblate. 
Orders,  Sections  and  Subsections  as  above. 
Class  IV.    Oblong,  in  which  the  axis  is  longer  than  the  trans- 
verse diameter,  or  appears  so.     These  may  also  be  trun- 
cate or  cylindrical. 
Orders,  Sections  and  subsections  as  above. 

Robert  Hogg's  classification  of  Pears  ("Fruit  Man- 
ual," 5th  ed.,  London)  is  as  follows: 

A.  The  length  from  the  b.ase  of  the  stalk  to  the  ))ase  of  the 
cells  greater  than  from  the  base  of  the  cells  to  the  base  of  the 
eye. 

Section  I.  Length  from  the  base  of  the  stalk  to  the  base  of 
the  e.ve  greater  than  the  lateral  diameter. 

Section  2.  Length  from  the  base  of  the  stalk  to  the  base  of 
the  eye  less  than  the  lateral  diameter. 

Sei'tion  .'!.  Length  from  the  base  of  the  stalk  of 
the  base  of  the  eye  equal  to  the  lateral  diameter. 

B.  Length  from  the  base  of  the  stalk  to  the  base 
of  the  cells  less  than  from  the  ba^e  of  the  cells  to  the 
base  of  the  eye. 

Section  1.  Length  from  the  base  of  the  stalk  to 
the  base  of  the  eye  greater  than  the  lateral  dia- 
meter. 

Section  2.  Length  from  the  base  of  the  stalk  to 
the  base  of  the  eye  less  than  the  lateral  diameter. 

Section  3.  Length  from  the  base  of  the  stalk  to 
the  base  of  the  eye  equal  to  the  lateral  diameter. 

C.  Length  from  the  base  of  the  stalk  to  the  base 
of  the  cells  equal  to  that  fi'om  the  base  of  the  cells  to 
the  base  of  the  eye. 

Section  1.  Length  from  the  base  of  the  stalk  to 
the  base  of  the  eye  greater  than  the  lateral  diam- 
eter. 

Section  2.  Length  from  the  base  of  the  stalk  to 
the  l)ase  of  the  eye  less  than  the  lateral  (iiametcr. 

Section  3.  Length  from  the  base  of  the  stalk  to 
the  base  of  the  eye  equal  to  the  lateral  diameter. 


1897.   The  small  eift  fruit  package.— Scene  at  a  railway  etation. 

cause  fruit-growers  cannot  secure  flowers  and  fruits  at 
the  same  time.  For  examples  of  classiticafory  schemes 
the  reader  itiay  consult  the  various  fruit  nianuaN.  but 
the  following  examples  will  show  something  of  the 
range  and  method  connected  with  the  problem: 


A  stable  and  attractive  systematic  pomology 
must  give  careful  attention  to  the  names  of  va- 
rieties,   hi  North  America  much  has  been  done, 
particulai'ly  under  the  auspices  of  the  Ameri- 
can Pomological  Society,  to  simplify  and  cod- 
ify  the   ideas   associated   with   the   nomencla- 
ture of  fruits.    The  latest  set  of  rules  for  the  naming 
of  horticultural  varieties  is  that  proposed  by  the  Cor- 
nell  llorticullurists'  Lazy  dub.  and  first  published  in 
American   Gardening  Oct.   1."),   1898  (see  also  Waugh's 
pamphlet  on  "Horticultural  Nomenclature") : 
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1898.   Various  spraying  rigs. 

1.  A  tall  platform  rig,  to  enable  one  to  spray  very  high  trees.    2.  A  simple  barrel  outfit  for  small  ordiards  uiul 
small  trees.    3.  Compressed  air  outfit.    4.  A  low  rig,  with  barrel. 


Propo.sed  Code  fob  Pomologicaij  Nomenclature. 
Form  of  Na.nen. 

1.  The  names  of  a  variety  of  fruit  shall  consist  of  one  word, 
or  at  most  of  two  words. 

(a)  In  selecting  names,  simplicity,  distinctiveness  and  con- 
venience are  of  paramount  importance.  Pitmaston  Green 
Gage  and  Louise  Bonne  de  Jersey  are  neither  simple  nor 
convenient.  Gold,  Golden,  Golden  Drop,  Golden  Beauty  and 
Golden  Prune,  all  given  to  different  varieties  of  plums,  are 
not  distinctive. 

(b)  The  use  of  such  general  terms  as  seedling,  hybrid,  pip- 
pin, buerre,  damson,  etc,  is  not  admissible. 

(c)  Nouns  must  not  Vje  used  in  the  possessive  form.  Mc- 
intosh's Red,  Crawford's  Early,  Bubach's  No.  5,  must  be 
written  Jlelntosh  Red,  Crawford  Early  and  Bubach. 

The  name  of  no  living  horticulturist  should  be  applied  to 
a  variety  without  his  consent. 

(d)  Numbers  are  to  be  considered  only  as  temporary  expe- 
dients, to  be  used  while  tne  variety  is  under  trial. 

(e)  An  author  publishing  a  new  variety  should  use  the 
name  given  by  the  originator,  or  by  the  introducer,  or  else 
should  choose  the  oldest  discoveraV)le  local  name,  provid- 
ing sucli  name  may  be  conformed  to  these  rules  without  loss 
of  identity 

2.  In  the  full  and  formal  citation  of  a  variety  name,  the 
mame  of  the  author  who  first  published  It  shall  also  be  given. 

(a)  Names  would  then  take  such  forms  as  the  following: 
Summer  Queen,  Coxe,  or  Sophie  (J.  W.  Kerr,  Cat.,  1894);  or 
America,  Burbank,  New  Creations,  1898,  p.  5. 

(6)  It  is  expected  that  such  citations  of  names  will  be  used 
only  in  elaborate  works  on  pomology,  in  scientific  publica- 
tions, or  in  eases  where  they  are  necessary  for  clear  discrimi- 
natioii  of  synonyms. 

Priority. 

3.  No  two  varieties  in  the  same  group  shall  have  the  same 
name,  and  tlie  name  first  published  for  a  variety  must  always 
lie  used  to  designate  it.  All  names  subsequently  published 
must  stand  as  synonyms. 

(a)  The  term  "group"  as  here  used  shall  be  held  to  desig- 
nate the  large  general  groups  specified  by  words  in  common 
language,  such  as  raspberry,  plum,  apricot. 

Publication. 

4.  Publication  consists  in  the  public  distribvition  of  a  printed 
■name  and  description,  the  latter  giving  distinguishing  char- 
acters of  fruit,  tree,  etc.,  or  in  the  publication  of  a  new  name 
for  a  variety  properly  described  elsewhere. 

(a)  Such  a  publication  may  be  made  in  any  book,  hiilletin, 
report,  trade  catalogue  or  periodical,  providing  the  issue 
bears  the  date  of  its  publication,  and  is  generally  distributed 
among  nurserymen,  fruit-growers  and  horticulturists. 

Revision. 

5.  No  one  is  authorized  to  change  a  name  for  any  reason  ex- 
cept when  it  conflicts  with  these  rules. 

There  are  relatively  few  special  technical  terms  used 
in  the  descriptious  of  pomologieal  fruits.  The  greater 
part  of  them  pertaiu  to  the  pome  fruits.  The  diagrams 
(Figs.  1899,  1901)  illustrate  some  of  these  terms: 
Spherical,  nearly  or  quite  globular,  the  two  diameters 
being  approximately  equal;  conical,  longitudinal  diame- 
ter equaling  or  exceeding  the  transverse  diameter,  and 
the  shoulders  or  apex  somewhat  narrowed;  ovate,  broad- 
conical,  the  base  more  rounded;  oblong,  longitudinal 
diameter  distinctly  the  longer,  but  the  fruit  not  tapering; 
oblate,  distinctly  flattened  on  the  ends.  In  Fig.  1900  is 
shown  the  typical  form  of  the  pear,  a  shape  known  as 
pyriform.  In  the  true  Japanese  or  Sand  pears,  the 
fruit  is  usually  apple-form.  (Fig.  1680.)  In  Fig.  1901  are 
shown  special  parts  of  the  fruit:  basin,  the  depression 
at  the  apex,  in  which  is  the  calyx  or  eye;  cavity,  the 
depression  at  the  base,  in  which  is  the  stem  or  stalk; 


suture,  or  the  groove  on  the  side  of  plums  and  other 
fruits;  corrugated  or  furrowed  sides. 

If  descriptions  are  to  be  accurate  and  comparable, 
they  should  characterize  all  the  leading  or  designative 
attributes  of  the  fruit,  and  to  a  less  extent  of  the  plant 
as  a  whole.  Many  persons  who  are  called  on  to  describe 
varieties  have  adopted  "forms  "or  regular  outlines,  in 
order  that  all  characterizations  in  any  one  fruit  shall  be 
comparable.  The  following  forms,  adopted  by  Professor 
Craig,  illustrate  the  points  that  a  good  description  should 
cover: 


Name 

form size 

cavity stem  . . . 

suture apex  . . . 

skin color  . .. 

flesh juice  . . . 

stone quality. 

flavor season.. 

TREE 

GENERAL  NOTES 


Specimens  received  from Described  by Date 

CHERRY Oroup. 


Name 

size form  . . . 

color skin 

cavity stem  . . . 

basin calyx. . . 

flesh quality. 

texture core 


season 

TREE 

GENERAL  NOTES. 


Specimeris  received  from Described  by Date . 

APPLE 


The  sources  of  American  pomology  — of  the  species 
and  races  of  fruits  that  we  cultivate  — are  chiefly  four: 
(1 )  Original  or  early  importations  of  western  Asian  and 
European  fruits;  (2)  oriental  types,  from  the  China 
Japanese  region;  (.'?)  the  introdttction  in  recent  years  of 
fruits  from  the  Russian  region  ;    (4)  the  development 
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of  native  species.  In  the  first  group  are  included  the 
prevailing  types  of  apples,  pears,  quinces,  cherries,  do- 
mestica  plums,  olives,  cui-rants,  some  of  the  gooseber- 
ries. In  the  second  group  are  citrous  fruits,  peaches, 
apricots,  Japanese  plums,  kaki,  and  others,  many  of 
them  having  come  to  us  by 
way  of  Europe.  In  the  third 
class  — the  Russian  fruits- 
are  types  of  orchard  fruits 
of  such  recent  introduction 
amongst  us  that  we  have 
not  yet  ceased  disputing 
about  their  merits  and  de- 
merits ;  therefore  a  special 
review  of  the  subject  is 
made  below.  The  fourth 
class— tlie  native  fruits  — in- 
cludes the  grapes  of  the  east- 
ern states,    blackberries, 

raspberries,  many  gooseberries,  strawberries  (of  Chilean 
origin),  many  plums,  cranberries,  and  a  few  apples. 
Histories  of  these  fruits  may  be  found  in  the  writer's 
"Sketch  of  the  Evolution  of  our  Native  Fruits." 

L.  H.  B. 

Russian  Fruits. — The  Russian  apples  and  their  close 
relatives,  the  Siberian  crabs  and  their  hybrids,  consti- 
tute the  hardiest  types  of  pomaceous  fruits  in  cultiva- 
tion. It  was  the  demand  for  hardy  varieties  for  the 
northwestern  states  and  Canada  that  led  to  their  whole- 
sale introduction  into  this  country. 


uted  throughout  Ohio,  Wisconsin  and  Minnesota.  It 
would  appear  that  during  the  last  half  century  —  which 
practically  covers  the  pomological  history  of  the  West— 
tlie  periodicity  of  "hard  '  or  "test"  winters  has  been 
more   or  less    regular.      When  the   normal  or  "mild" 


1900.  The  pyriform  shape,  typical  of  the  fruits  of  Pyrus 
communis. 

Historical. — There  are  four  varieties  of  Russian  ap- 
ples that  may  be  looked  on  as  American  pioneers;  these 
are  Alexander,  Tetofsky,  Duchess  (Borovitsky)  and 
Red  Astrachan.  Tiiese  varieties  were  imported  by  the 
Massachusetts  Horticultural  Society  from  the  London 
(England)  Horticultural  Society  about  IS.'i.T.  They 
were  brought  to  England  from  Russia  in  the  early  part 
of  the  last  century  by  the  executive  of 
tlie  latter  society.  Dr.  Hogg  is  author- 
ity for  the  statement  that  Alexander 
was  cultivated  for  50  years  in  England 
prior  to  1808.  Robert  Manning,  super- 
intendent of  the  test  garden  of  the 
Massachusetts  Horticultural  Society 
at  Salem,  described  these  varieties 
from  home-grown  American  specimens  / 
in  1839.  Their  productiveness  and  the 
handsome  appearance  of  the  fruit  at- 
tracted attention.  Through  the  efforts 
of  Dr.  Warder  and  other  western  po- 
mologists  they  were  rapidly  distrib- 


1899.   The  forms  of  fruits. 
Showing,  respectively,  spherical,  conical,  ovate,  olilong  and  oblate  forms. 


winter  obtains,  the  apples  of  the  New  England  states  or 
their  descendants  do  not,  as  a  rule,  suffer  injury  except 
in  the  colder  parts  of  Minnesota.  These  mild  winters 
have  followed  each  other  with  delusive  regularity  for 
periods  of  ten,  fifteen  or  eighteen  years.  Under  these 
conditions  fruit-growers  have  been  prone  to  efface  from 
their  memories  the  effects  of  the  last  "test  winter  "  and 
have  planted  freely  of  the  American  type.  With  this 
type  have  been  usually  mingled  Alexander,  Oldenburg 
and  Red  Astrachan.  It  has  be^n  invariably  noted  that 
after  the  visitation  of  an  exceptionally  cold  winter 
varieties  of  the  Oldenburg  or  Alexander  types  were 
usually  unharmed,  while  Greening,  Janet,  and  Baldwin 
were  killed.  "Test  winters"— the  name  has  more  or 
less  local  adaptation  in  the  West— visited  the  north- 
western states  in  1855-G,  1872-3,  1885-6,  and  lastly  in 
1898-9.  Thus  it  is  that  Oldenburg  (Duchess)  has  be- 
come a  standard  of  hardiness  among  apples  in  the 
colder  parts  of  the  United  States  and  Canada.  Impor- 
tations of  cions  were  made  by  nurserymen  and  fruit- 
growers between  1867  and  1875,  but  the  main  introduc- 
tion was  made  by  the  V.  S.  Department  of  Agriculture 
in  1870  at  the  urgent  request  of  the  State  Agricultural 
Society  of  Jlinnesota,  which  began  the  agitation  as 
early  as  1867.  This  importation  consisted  of  young 
trees  secured  through  the  cooperation  of  Dr.  Edward 
Regel,  director  of  the  Imperial  Botanic  Gardens  at  St. 
Petersburg.  The  trees  were  planted  on  the  grounds 
of  the  Agricultural  Department  at  Washington.  The 
collection  consisted  of  about  300  varieties.  They  were 
taken  charge  of  by  the  late  William  Saunders,  superin- 
tendent of  gardens  and  grounds.  All  available  cions 
were  cut  and  distributed  annually  for  five  years.  They 
attracted  considerable  attention  in  the  colder  apple- 
growing  regions.  Subsequent  importations  of  cions 
and  trees  were  made  by  the  Iowa  Agricultural  College 
between  1875  and  1880.  In  1882  Charles  Gibb,  of  Ab- 
botsford,  Canada,  accompanied  by  Prof.  J.  L.  Budd,  of 
the  Iowa  Agricultural  College,  went  to  Russia  and  spent 
the  summer  in  investigating  these  fruits.  Large  impor- 
tations of  apples,  plums,  pears  and  cherries  followed. 
In  these  later  importations  the  east-European  fruits 
were  collected  without  discrimination,  and  in  most  in- 
stances have  been  erroneously  regarded  in  this  country 
as  authentic  Russians.  ^ 

Apples:  Characteristics  and  Nomenclat%ire.  —  \t  is 
now  very  difficult  to  say  which  are  Russian  apples  and 
which  German,  Polish  or  Swedish.  If  we  were  to  select 
the  Astrachan  v.-n-icty  as  a  type  of  the  Russian  ajiple, 
which  in  all  pr()lial)iiity  would  be  a  correct  basis,  only 


1901.   Ulustratine  special  terms  used  in  describing  fruits. 
Showing,  respectively,  liasin,  <-;ivity,  suture,  (■(ivriigiitinu. 
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a  comparatively  small  number  of  varieiies  could  be 
grouped  about  it.  But  this  is  only  one  of  the  several 
apparently  authentic  groups  wliicli  might  be  erected 
upon  certain  characteristics  of  tree.  In  addition  to 
Astrachan  we  might  cite  (1)  Hibernal  type:  trees  vigor- 
ous growers,  with  open  spreading  tops,  and  very  large, 
leathery  leaves.  (2)  Oldenburg  type:  moderate  growers, 
with  compact,  round-topped  heads;  Ivs.  of  medium  size. 
(3)  Longfleld  type:  slow  growers;  branches  horizontal 
or  pendulous;  Ivs.  whitish  and  woolly  underneath. 
The  Longfleld  apple,  now  one  of  the  most  popular  of 
the  Russians,  is  shown  in  Fig.  1902.  (4)  Transparent 
and  Tetof sky  type:  trees  pyramidal;  bark  yellow,  with 
numerous  spurs;  Ivs.  large,  light  green.  (5)Anistype: 
trees  upright,  spreading  or  vase-shaped;  Ivs.  medium, 
veins  reddish.  It  would  seem  reasonable  to  suppose 
that  the  Anis  family  was  derived  from  the  Astrachan 
type.  The  flesh  of  the  fruit  of  the  various  types  is  very 
similar. 

These  represent  the  principal  types  of  Russian 
apples.  The  fruit  they  bear  in  this  climate  matures  in 
the  summer,  autumn  or  early  winter.  It  does  not  ap- 
pear that  any  of  the  especially  hardy  varieties  of  un- 
doubted north  or  east  Russia  origin  are  winter  kinds 
when  grown  in  the  Mississippi  valley.  Such  late-keep- 
ing kinds  as  give  promise  of  commercial  value  appear 
to  have  originated  in  the  Baltic  provinces  or  to  have 
been  transported  at  an  early  date  from  the  countries  t<^ 
the  west.  These  types  — the  Synaps  for  instance  — have 
characteristically  small  leaves,  slender  twigs,  and  are 
less  hardy  than  members  of  the  groups  cited  above. 

The  "bloom,"  or  glaucous  covering,  of  the  Russian 
apple  is  characteristic.  It  does  not  persist  to  the  same 
extent,  however,  under  all  climatic  conditions.  In  east- 
ern Quebec  it  fails  to  develop  to  the  same  extent  that  it 
does  under  the  drier  atmospheric  conditions  of  the  east- 
ern states.  As  additional  proof  that  this  pruinose  bloom 
is  an  immediate  climatic  efl'ect,  we  have  but  to  com- 
pare the  Colorado  Spy  with  that  grown  in  New  York. 
The  smooth,  thin  skin  and  abundant  bloom  of  the  Colo- 
rado apple  is  characteristic  in  a  greater  or  less  degree 
of  all  varieties  produced  in  the  dry  regions  adjacent 
to  the  Rockies,  as  it  is  of  the  Russian  apples  in  the 
more  arid  portions  of  that  country. 

The  names  of  Russian  apples  are  much  confused. 
There  is  no  pomological  society  in  Russia  to  assist  the 
fruit-grower  in  eliminating  synonyms;  on  the  other 
hand,  the  factors  conducive  to  confusion  are  strongly  in 
evidence.  These  are  illiteracy  on  the  part  of  the  grower 
and  the  practice  of  propagating  fruit  trees  from  the 
seed  instead  of  by  grafting.  Gibb  says  "nomenclature 
in  Russia  is  hopelessly  confused.  Different  names  are 
given  to  the  same  ?Lpples  in  different  localities,  the 
same  name  to  different  apples  growing  in  adjacent 
districts." 

Fruit-growers  of  the  West,  realizing  that  Americans 
should  have  a  uniform  system,  at  least  in  the  nomen- 
clature of  these  varieties,  called  a  meeting  made  up  of 
interested  representatives  of  the  fruit-grower's  asso- 
ciations of  South  Dakota,  Minnesota,  Iowa  and  Wis- 
consin. These  delegates,  collectively  styled  the  "Rus- 
sian Apple  Nomenclature  Commission,"  met  at  La 
Crosse,  Wis.,  Aug.  30-31,  1898.  They  decided  that  it 
would  be  wise  to  attempt  a  grouping  to  be  based  upon 
"family  resemblance."  In  accordance  with  this  the  fol- 
lowing statement  was  adopted:  "The  varieties  here 
grouped  as  members  of  the  same  families,  -while  in  a 
few  cases  difi'ering  somewhat  in  characteristics  of  tree, 
are  so  nearly  identical  in  fruit  that  for  exhibition  and 
commercial  purposes  they  are  practically  the  same  and 
should  be  so  considered."  It  is  to  be  regretted  that  a 
commission  on  nomenclature  should  take  such  a  radical 
stand  as  this,  because  the  characteristics  of  a  variety 
cannot  be  changed  by  voting  to  call  it  by  the  same  name 
as  the  other  member  of  the  group  which  it  most 
resembles  and  almost,  though  not  quite,  duplicates. 
The  trend  of  modern  pomology  is  to  preserve  small 
differences,  to  diiferentiate  rather  than  blend.  The  work 
of  the  future  will  consist  in  large  part  in  studying 
small  differences  with  a  view  of  finding  closer  adapta- 
tions. The  propriety  of  ignoring  Russian  nomenclature 
and  the  rule  of  priority  is  questionable,  but  in  a 
measure  is  defensible  on  the  grounds  of   a  confused 


Russian  nomenclature  and  the  unpronounceableness  of 
Russian  names.  The  findings  of  the  committee  have  on 
the  whole  met  with  the  approval  of  those  interested  in 
Russian  apples. 


1Q02.    Longfleld,  one  of  the  popular  Russian  apples  (X  /i\) . 


Cherries.  — These,  next  to  the  apples,  constitute  the 
most  clearly  defined  group  of  Russian  fruits;  yet  many 
cherries  commonly  called  Russian  are  in  reality  Polish, 
Silesian  or  German.  The  typical  cherry  of  northern  Rus- 
sia is  represented  by  the  Vladimir  type.  Fig.  1903.  This 
was  first  introduced  into  America  as  a  distinct  variety. 
Later  importations  and  experience  demonstrated  that 
Vladimir  was  a  type,  not  a  variety.  Tfiis  type  appears 
to  have  been  grown  in  Russia  for  centuries  from  seed 
and  sprouts.  In  this  way  a  special  class  has  been  de- 
veloped. The  Vladimir  type  is  characterized  by  its 
dwarf  stature— 5-8  feet  high  — its  peculiarly  rounded 
and  compact  top,  its  dark  red,  meaty-fleshed  fruit. 
Koslov-morello  is  evidently  a  light-colored  juicy  variety 
of  Vladimir.  The  characteristics  of  the  tree  are  the 
same  as  Vladimir,  although  when  grown  from  seed  in 
this  country  the  seedlings  exhibit  considerable  varia- 


1903.  Vladimir,  one  of  the  typical  Russian  cherries  (X  7s). 
The  fruit  is  somewluit  tapering  to  the  stem. 

tion.  The  amarelles  and  weichsels  of  Germany  have 
been  grown  in  Russia  for  centuries,  generally  from  seed, 
and  have  become  specialized  forms.  Cherries  of  the 
Vladimir  and  Koslov-morello  types  are  the  hardiest  of 
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the  cherries.  The  Vladimirs  have  not,  as  a  rule,  been 
productive  in  tliis  couiiiry.  The  fruit-buds  appear  to 
be  sensitive  to  cold  and  as  easily  injured  as  some  of  the 
recognized  tender  types  of  cherries.  Althoufirh  the  trees 
are  hardy,  the  introduction  of  this  type  has  not  extended 
the  area  of  commercial  cherry-growing  in  this  country 
farther  north  than  the  regions  already  outlined  by  the 
profitable  cultivation  of  Early  Richmond. 

Plums.  — The  plums  imported  from  Russia  do  not 
differ  materially  from  those  of  the  dome.stica  type  in 
cultivation  in  this  country.  The  trees  are  probably 
somewhat  hardier  than  Lombard  or  Green  Gage,  but 
the  fruit-buds  are  subject  to  winter  injury  wherever 
Lombard  is  uncertain.  In  the  main  they  have  been  un- 
productive. Among  the  most  widely  tested  varieties  are 
Early  Red,  Moldavka  and  Merunka,  all  of  the  Lombard 
type.    See  Figs.  1853-5. 

Pears. — These  are  hardy  handsome  trees,  but  none 
bear  fruit  of  good  quality.  Where  blight  is  prevalent 
they  are  extremely  susceptible;  while  uninjured  by  ex- 
treme cold,  blight  kills  them  off  rapidly.  Among  the 
hardiest  of  the  class  are  Bessimianka  (meaning  seed- 
less, which  is  only  partly  true),  Gakovsky  and  Tonko- 
vieika.  These  thrive  wherever  the  climate  admits  of 
the  cultivation  of  the  Oldenburg  apple.  The  fruit 
ripens  in  August,  and  rots  at  the  core  if  allowed  to 
mature  on  the  tree. 

Apricots  were  brought  to  Nebraska  and  Kansas  by 
Russian  Menuonites  about  twenty-flve  years  ago.  A 
few  of  those  named  and  distributed  are  likely  to  be 
retained  in  the  fruit  lists  of  the  West. 

MHssian  viiilberries  (Fig.  1904)  have  been  widely 
sold  as  fruit-bearing  plants  by  enterprising  agents,  but 
their  use  to  the  fruit-grower  should  be  restricted  to 
hedging  and  the  formation  of  wind-breaks.  For  these 
purposes  they  are  valuable  in  the  colder  and  more  rig- 
orous regions. 

Pe«e7(f's.  — So-called  hardy  Russian  peaches  are  sold, 
but  they  really  belong  to  Bokara  or  Turkestan.  The 
peaches  of  the  Baltic  provinces  do  not  differ  essentially 
from  the  ordinary  Persian  strain  in  form  or  hardiness. 

The  introduction  of  the  Russian  fruits  has  given  us 
hardy  types  from  which  to  breed  varieties  for  northern 
latitudes.  In  Iowa,  Minnesota  and  Wisconsin  this  work 
is  under  way.  Seedlings  and  hj'brids  are  appearing 
each  year,  which  may  be  considered  valuable  additions 
to  the  fruit  lists  of  these  regions. 

Literatu'-e. — But  two  books  appear  to  have  been 
written  on  Russian  pomology  up  to  1868,  one  by  Nicolai 
Krasno  Glasov,  1848,  the  other  by  Dr.  Regel,  director  of 
the  Imperial  Botanic  Gardens,  St.  Petersburg,  in  1868. 
The  latter  is  called  "Russkaya  Pomologaya."    It  con- 


1904.   Russian  mulberry  (X  ><J). 

The  plant  Is  very  variable  in  cli.-iractfr  of  fruit  and  in  shape  of 

leaves.     See  Moms. 

tains  a  description  of  225  varieties  of  apples,  nearly 
all  of  Russian  origin.  A  wood-cut  of  each  appears,  in 
addition  to  144  colored  plates.  Gibb  calls  it  "a  grand, 
good  fundamental  work."  American  literature  on  Rus- 
sian fruits  is  mainly  confined  to  three  sources:  the 
reports  of  the  Montreal  Horticultural  Society,  publica- 


tions of  the  Division  of  Pomology,  Department  of  Ag- 
riculture, Washington,  and  Bulletins  of  the  Horticul- 
tural Department  of  the  Iowa  Agricultural  College.  To 
Charles  Gibb,  Abbotsford,  Can.  (Quebec),  we  are  in- 
debted for  the  faithful  and  accurate  translation  of  the 
names  given  in  the  collection  imported  by  the  Depart- 
ment of  Agriculture  in  1870.  This  was  adopted  by  the 
American  Pomological  Society  in  1885.    John  Craig. 


POND-APPLE  \sAnova  glabra.  Pond  Lily. 
Pond- weed.     Potamoi/eton. 


Nuphar, 


1905.  Pickerel-weed— Pontederia  cordata. 

PONTEDflRIA  (G.  Pontedera  was  an  Italian  botanist, 
1688-1757).  PoHtederidcece.  According  to  Engler  (DC. 
Monogr.  Phaner.  4,  p.  531)  there  are  two  species  of 
Pontederia.  P.  cordata,  with  several  varieties,  occurs 
in  both  North  and  South  America;  P.  roturuUfoJia  is 
native  from  Nicaragua  to  Argentina.  Perennial  herbs 
of  bogs  and  ponds,  with  strong  horizontal  rootstocks, 
short  spikes  of  showy  blue  flowers  and  mostly  cordate- 
oblong  or  ovate  mostly  shining  leaves.  The  North 
American  P. cordata,  Linn.,  Pickerel-Weed  (Fig.  1905), 
is  common  east  of  the  Plains  region  on  the  borders  of 
ponds  and  along  the  margins  of  slow  streams.  It  is  a 
strong-growing  perennial,  standing  in  clumps  and  send- 
ing up  several  strong  stems  (from  well-established 
plants)  2-4  ft.  tall,  each  stem  bearing  1  cordate-ovate 
leaf-blade  and  usually  several  leaf-sheaths:  fls.  light 
blue,  somewhat  2 -lipped,  with  6  linear -oblong  and 
spreading  lobes,  the  middle  upper  lobe  yellow-spotted 
at  the  base  inside;  stamens  6,  trimorphous;  ovary  with 
3  locules,  2  of  which  develop  no  seeds:  fr.  a  1-seeded 
utricle.  Pontederias  are  well  worth  cultivation  in  bog 
gardens  and  shallow  ponds,  and  P.  cordata  is  offered 
by  dealers  in  native  plants.  It  thrives  best  in 
water  10-12  in.  deep.  It  transplants  with  ease. 
Propagated  mostly  Ijy  division.  It  grows  as  far 
north  as  Nova  Scotia  and  Minnesota,  and  there- 
fore is  perfectly  hardy  in  all  parts  of  the  coun- 
try. B.M.  1156.  G.W.F.  45.  Mn.  7:1.  V.  2:196; 
3 :336.    For  P.  crassipes,  see Eichhornia  speciosa. 

L.  H.  B. 
PONTHlfiVA  glanduldsa  is  a  W^est  Indian  terrestrial 
orchid  with  small  greenish  flowers.  It  was  advertised  in 
1881  by  E.  Gillett.  of  Southwick,  Mass.,  but  it  is  prob- 
ably not  hardy  North,  and  does  not  appear  to  be  in  the 
trade  now.  It  is  figured  in  B.M.  842  as  Neottia  gland- 
tilosa. 

POOR  MAN'S  WEATHER  GLASS.      Anagallis   ar- 
vensis. 

POOR  ROBIN'S  PLANTAIN.    Erigeron  bellidifoUua. 

POP  CORN.     See  Corn. 

POPE'S  HEAD.     Melocavtns. 


POPINAC 


POPULUS 
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POPINAC  is  Acacia  Faniesiana. 

POPLAR.     See  Popnhis. 

POPLAR,  YELLOW.     Liriodendron. 

POPPY.  Papaver.  California  P.  is  Eschscholzia. 
Celandine  P.  SStylophorum.  Corn  P.  Papaver  Mhoeas. 
Horned  P.  is  Glaucium.  Opium  P.  is  Papaver  aomni- 
fernin.  Prickly  P.  See  Argemone.  Shirley  P.  is  the 
finest  strain  of  Papaver  Wiceas.  Tulip  P.  Hunne- 
mannia.    "Welsh  P.    See  Meconopsis  Cambrica. 

POPPY  MALLOW  is  Callirhoe. 


MM  im>f  5 


1905.    Staminate  catkins  of  Populus  tremuloides  (X  J's). 

POPULUS  (ancient  Latin  name).  Poplar.  Aspen. 
From  20  to  25  soft-wooded  trees  of  mostly  small  or 
medium  size  in  the  northern  hemisphere,  and  which, 
with  Salix,  comprise  the  family  Salicdcece.  The  Poplars 
are  dicecious,  with  both  staminate  and  pistillate  flowers 
naked  and  in  slender  mostly  drooping  catkins  in  which 
the  scales  are  cut  or  cleft  at  the  apex:  stamens  few  or 
many,  usually  numerous,  on  distinct  filaments :  pistillate 
fls.  comprising  a  single  1-loculed  mostly  sessile  ovary 
with  short  style  and  2-4  often  lobed  long  stigmas :  fr. 
a  small  2-4-valved  capsule,  containing  cottony  seeds: 
Ivs.  alternate,  stalked,  mostly  broad:  buds  scaly,  often 
resinous.  The  Poplar  of  lumbermen  is  the  tulip-tree. 
(See  Liriodendron.) 

The  Poplars  are  amongst  the  easiest  of  all  trees  to 
grow.  They  grow  readily  from  hardwood  cuttings,  as 
willows  and  currants  do.  The  weeping  varieties  are 
grafted  head-high  on  erect  kinds,  P.  grandidentata 
being  much  used  as  a  stock.  Poplars  thrive  in  almost 
any  soil,  although  the  Cottonwood  is  most  at  home  in 
lowlands  and  along  streams,  at  least  in  the  East.  For 
shelter-belts  they  are  very  useful  because  of  their  rapid 
growth  and  great  hardiness.  In  the  prairie  states  some 
of  the  Russian  Poplars  (particularly  the  form  known 
as  P.  Certinensis)  are  now  popular,  because  they  with- 
stand the  trying  winters.  The  Poplars  are  also  useful 
for  temporary  shelter  for  other  trees  and  bushes.  In 
this  respect  the  common  Aspen  {P.  tremnloides)  is  one 
of  the  most  valuable  of  all  trees  in  the  reforestation  of 
American  lauds.  It  springs  up  quickly  in  clearings, 
and  during  its  comparatively  short  life  holds  the  soil 
and  protects  other  vegetation  and  finally  contributes  its 
own  substance  to  the  maintenance  of  the  stronger 
forests.  In  this  way  it  has  exerted  a  most  powerful 
effect  upon  the  configuration  of  our  forest  areas  and 
upon  the  fertility  of  the  land  from  remote  time.  The 
same  qualities  make  it  valuable,  in  many  instances,  in 
extensive  ornamental  plantings. 

The  fault  in  the  planting  of  Poplars  is  the  tendency 
to  plant  too  many  and  to  allow  them  to  give  character 
to  the  place.  About  summer  resorts,  for  example, 
Poplars  and  willows  are  used  much  too  freely.  They 
give  the  place  a  look  of  cheapness.    They  are  planted  in 
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such  places  because  they  grow  rapidly  and  thrive  in  un- 
favorable conditions;  but  it  is  better  to  use  them  for 
temporary  effects,  allowing  better  trees,  that  are  planted 
with  them,  gradually  to  take  their  places.  The  legiti- 
uuite  use  of  Poplars  in  ornamental  grounds  is  the  pro- 
duction of  minor  or  secondary  effects.  As  a  rule,  they 
are  less  adapted  to  isolated  planting  as  specimen  trees 
than  to  use  in  composition, — as  parts  of  general  groups 
of  trees,  where  their  characters  will  serve  to  break  the 
monotony  of  heavier  foliage.  The  Poplars  are  gay 
trees,  as  a  rule,  especially  those,  like  the  Aspens,  which 
have  a  trembling  foliage.  Their  leaves  are  bright  and 
the  tops  thin.  A  few  of  them  in  judicious  positions 
give  a  place  a  sprightly  air.  Tliis  is  particularly  true 
of  the  common  Aspen,  or  Popuhis  tremuioides,  of  our 
woods  (Figs.  1900,  1916).  Its  light  dancing  foliage  and 
silver-gray  limbs  are  always  cheering  and  its  autumn 
color  is  one  of  the  purest  golden  yellows  of  our  land- 
scapes. It  is  well  to  have  a  tree  of  it  standing  in  front 
of  a  group  of  maples  or  evergreens.  Its  whole  attitude 
is  then  one  of  familiarity. 

The  Cottonwood  is  perhaps  the  best  of  all  our  Poplars 
as  a  single  specimen.  It  makes  a  noble  tree,  spreading 
its  gray  branches  far  and  wide.  But  like  the  Aspen,  it 
is  cheerful  and  restive.  One  is  not  moved  to  lie  under 
it,  as  he  is  under  a  maple  or  an  oak.  Its  leaves  rustle 
with  the  lightest  movement  of  air.  The  ripple  of  its 
foliage  recalls  the  play  of  wavelets  on  a  pebbly  shore. 
The  day  is  never  so  dark  but  the  Cottonwood  reflects  a 
flood  of  light. 

Some  of  the  forms  of  the  black  Poplar  of  Europe 
are  especially  satisfactory  for  the  production  of  lively 
effects  in  planting.  Of  these,  none  is  better  than  the 
form  known  to  nurserymen  as  Popitlus  elegann.  It  has 
a  most  pleasing  light  and  tremulous  foliage,  the  effect 
of  which  is  heightened  by  a  twiggy  character  of  growth 
and  a  reddish  cast  to  the  leaf-stalks  and  young  shoots. 
It  is  an  elegant  tree,  and  well  adapted  to  planting  in 
front  of  heavier  foliage  in  the  most  conspicuous  part 
of  the  grounds. 

Some  of  the  silver-  or  white-leaved  Poplars  produce 
the  most  striking  contrasts  of  foliage,  especiallv  if  set 
near  darker  trees.  Bolles'  Poplar  (Populus  Bolleana 
of  the  nurseries)  is  one  of  the  best  of  these  trees.  Its 
habit  is  something  like  that  of  the  Lombardy.  The 
upper  surface  of  the  deeply  lobed  leaves  is  dark  dull 
green,  while  the  under  surface  is  almost  snowy  white. 
Such  emphatic  trees  as  this  should  generally  be  par- 


1907.   A  good  clump  of  Lombardy  Poplar. 

tlally  obscured,  by  planting  them  amongst  other  trees  so 
that  they  appear  to  mix  with  the  other  foliage,  or  else 
they  should  be  seen  at  some  distance.  Other  varieties 
of  the  common  white  Poplar  or  Abele  are  occasionally 
useful,  although  most  of  them  sprout  badly  and  may 
become  a  nuisance.    The  Lombardy  Poplar  is  probably 
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the  most  striking  and  distinct  tree  that  is  suited  to 
planting  in  the  North.  As  single  specimens  scattered 
here  and  there  in  mixed  plantings,  or  when  seen  over 


1908.   Populus  viminalis  above  and 
P.  angustifolia  below  (X  M). 


or  behind  buildings,  it  may  be  most  picturesque  and 
satisfactory;  but  the  tendency  is  to  plant  it  too  freely. 
Fig.  1907.  The  very  fact  that  it  is  emphatic  is  the 
reason  why  it  should  be  planted  sparingly  when  artistic 
effects  are  desired.  The  catkins,  particularly  the 
staminate  ones,  are  usually  attractive,  as  they  appear 
in  early  spring;  but  they  are  of  short  duration.  In  the 
following  account,  the  species  are  distinguished  by 
characters  of  foliage  and  habit,  as  these  are  the  features 
chiefly  known  to  horticulturists.  The  following  sketch 
includes  all  the  Poplars  known  to  be  offered  by  Ameri- 
can nurserymen.  Some  of  the  Japanese  and  Siberian 
forms,  however,  are  in  need  of  careful  study.  One  of 
the  forms  known  as  ".Japanese  Poplar  "  may  be  referable 
to  P.  suaveolens,  Fisch.,  a  species  which  is  united  with 
P.  balsamifera  by  some  authors.  P.  suaveolens  is 
native  to  Amurland  and  Japan.  For  literature,  see 
Wesmacl,  DC.  Prodr.  1(3,  pt.  2,  pp.  323-331;  Sargent, 
Silva  of  North  America,  vol.  9  (quoted  below  as  S.S.) ; 
Bailey,  Bull.  08,  Cornell  Exp.  Sta.,  from  which  the  fol- 
lowing account  of  the  cultivated  species  is  adapted. 

INDEX. 
deUoides,  5. 
dilatata,  7. 
Dudleyi,  1. 
elegans,  7. 
fastigiata.  7. 
Oroica,  9,  10. 
grandideiitiita,  10. 
heterophyllji,  10. 
lliiilsdiiica,  7. 
intoriiifdiii,  ;{. 
If;ili<Ti,  7. 
l;it,ifoli!i,  .■?. 
huirifolia,  .'!,  G. 
lAiuUi'iirma.  1. 
indcrojihiilla.  ;i. 
iiioiiiJifi'ra,  .'). 
nitjrsi,  7,  10. 


a'-uminata,  2. 
alba,  12. 
angustifolia,  2. 
ariicntea,  12. 
Athcnicnsis,  9. 
balsamifera,  1,  3,  6. 
Jifrealmsis,  6. 
hetvUfolia,  7. 
Bollcana,  12. 
Canadensis,  .'). 
faiidicans,  ;t. 
canesfpiis,  7,  12 
Carolina.  r>. 
Carnliniana,  .'>. 
Carolinr-nsis,  .'i. 
Certineiisis.  G. 
crisp  a,  1. 


nivea,  12. 
Nolestii,  3. 
Ontariensis,  3. 
Pannonica,  7. 
Petrovski,  6. 
PoUmica,  7. 
pyramidalis  1 ,  ' 
pyramidata,  7. 
rotiindifolia,  11 
salicifolia,  1. 
Siliirica,  3. 
Sioboldi,  11. 
iSiiiionii,  4. 
troiimla,  H. 
trciiniloidcs 
viiniii.'ilis,  1 
WoOsky,  3. 


A.    Terminal  buds  large  and  long,  glutinous-sticky  and 

with  a  balsamic  odor.  —  Balsam  Poplars. 

B.   Petioles  terete  or  channelled  {not  flattened) . 

C.    Branchlets  sharply  angled. 

1.  vimin§,lis,  Lodd.  (P. //iwtiZei/fiwa,  Booth.  P.salici^ 
folia,  crispa,  JJiidleyi,  pyramiddlis  suaveolens,  Hort. 
P.  balsamifera,  var.  vimindlis,  Loud.).  Fig.  1908. 
Small  or  medium-sized  tree,  of  slender  growth  and  with 
a  somewhat  weeping  habit  when  old:  Ivs.  broad-lanceo- 
late, willow-like,  finely  serrate,  often  crinkled  on  the 
margin.  Asia. —  This  is  very  like  the  native  Populus 
angxisti folia,  which  it  represents  in  Europe,  but  is 
readily  distinguished  by  its  angled  or  furrowed  stems, 
and  less  tapering  and  crisped  leaves  which  are  conspic- 
uously finely  reticulated  and  whitened  beneath.  The 
color  of  its  foliage  is  grayish  green,  and  in  this  respect 
it  affords  a  contrast  to  the  native  species.  P.  angusti- 
folia seems  to  be  rather  the  better  tree  of  the  two,  al- 
though the  viminalis  has  a  more  striking  appearance. 

CC.    Branchlets  terete  (or  sometimes  grooved  on  strong- 
growths). 
D.    Leaves  long  and  narrow. 

2.  angustifdlia,  James.  Fig.  1908.  Small  pyramidal 
or  conical  tree  (reaching  CO  ft.  in  the  wild),  with  slen- 
der twigs  and  small  buds,  and  soft  clear  green  foliage: 
Ivs.  small  for  the  genus,  lanceolate  or  ovate-lanceolate, 
short-stalked,  green  on  both  surfaces,  finely  and  evenly 
serrate:  catkins  short,  densely  flowered  :  ovary  some- 
what 2-lobed.  Interior  region  from  Assiniboia  to  Ne- 
braska and  Arizona,  and  westward.  S.S.  9:492.— Com- 
mon street  tree  in  parts  of  the  West,  and  sometimes 
planted  in  the  East  for  ornament.  — A  related  species  of 
similar  ranges  is  P.  acuminata,  Rydberg,  differing  in 
having  long-petioled,  rhomboid-lanceolate,  acuminate 
Ivs.,  which  are  serrate  only  at  the  middle.  It  will  prob- 
ably appear  in  cultivation. 

DD.    Lvs.  mostly  broad-lanceolate  to  ovate  or  rounded. 

3.  balsamifera,  Linn.  Balsam  Poplar.  Tacmahac. 
Fig.  1909.  Tall  upright  tree,  with  a  narrow  straight 
top:  lvs., thick  and  firm,  erect,  whitened  beneath, usually 
smaller  than  in  most  other  Poplars  of  this  group,  in 
shape  ovate-lanceolate  or  oval,  tapering  towards  the  top 
and  sometimes  at  the  base,  finely  and  obtusely  toothed, 
dark  green  above,  but  whitish  or  rusty  beneath:  catkins 
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1909.    Populus  balsamifera  (X  3^). 

drooping,  slender  but  rattier  densely  fid.,  appearing  in 
very  early  spring.  Newfoundland  to  liritisli  Columbia, 
and  southward  into  the  northern  tier  of  states;  Asia. 
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S.S.  9:490.  — The  native  form  is  occasionally  seen  about 
farm  buildings  and  roadsides,  where  it  makes  a  dural)le 
and  iuterestinj^:  tree;  but  it  is  rather  too  stiff  for  the 
pleasantest  effects  and  too  narrow  for  the  best  shade. 
The  dull  whiteness  of  the  under  side  of  the  leaves  af- 


1910.  Populus  balsamifera,  var.  latifolia  (X  3^). 

fords  a  pleasant  variety  and  contrast  in  its  foliage,  and 
the  fragrance  of  the  resinous  buds  in  spring  is  agreeable 
to  most  persons.  It  is  a  desirable  tree  for  occasional 
planting,  but,  like  the  Lombardy,  it  generally  appears 
to  best  advantage  when  placed  amongst  other  trees.  It  is 
a  hardier  tree  than  the  Lombardy,  and  does  not  run 
quickly  to  such  extravagant  heights.  In  cultivation 
from  Russian  sources,  it  is  known  as  Nos.  16  and  26 
Voronesh  and  32  Riga.  The  Balsam  Poplar  is  probably 
the  most  variable  of  Poplars.  In  cultivation  in  this 
country  it  is  represented  by  at  least  three  well-marked 
botanical  varieties,  differing  from  the  species  and  from 
each  other  in  the  habit  of  growth,  shape  and  color  of 
leaves  and  character  of  twigs. 

Var.  intermedia,  Loudon  (P.  laurifoUa  of  American 
horticulturists,  not  of  botanists.  P.  Sibirica  pyrami- 
diMis,  Hort.).  A  comparatively  slow-growing  tree  of 
close,  upright  habit:  Ivs.  very  thick  and  hard,  finely  ser- 
rate, oval  in  outline,  and  prominently  whitened  beneath, 
commonly  rather  small  for  this  group:  twigs  hard  and 
cylindrical.  N.  Asia. —  It  is  considered  to  be  a  valuable 
tree  for  hot  and  dry  interior  climates;  and  it  also  has 
distinct  merit  for  ornamental  planting.  It  eventually 
becomes  a  large  tree.  The  Populus  laurifoUa  and  P. 
Sibirica  pyramidalis  of  American  nurserymen  are, 
apparently,  only  minor  variations  of  this  type.  These 
trees  are  amongst  the  recent  introductions  of  Russian 
Poplars. 

Var.  latifdlia,  Loudon  (P.  NoUstii  and  P.  Wobsky, 
Hort.).  Fig.  1910.  Includes  forms  with  ovate  or  cor- 
date-ovate rather  blunt-pointed  leaves,  cylindrical  twigs 
(or  slightly  ridged  on  strong  shoots)  and  the  general 
habit  of  the  Balsam  Poplar.  Asia.  — The  Ivs.  are  usually 
large  and  thick,  shining  green  above  and  dull  white  be- 
neath, in  shape  and  texture  somewhat  like  the  next 


1911.  Populus  balsamifera,  var.  candicans  (X  1-5). 

variety.  The  Nolestii  Poplar  is  now  sold  by  eastern 
nurserymen  as  an  ornamental  tree.  Its  strong  habit  and 
dark  foliage  adapt  it  admirably  to  planting  near  the  rear 
borders  of  grounds.  The  Wobsky  Poplar  is  one  of  the 
recent  Russian  introductions,  with  somewhat  the  habit 


of  a  cherry  tree,  and  is  much  prized  in  the  Northwest. 
The  Rasun)ovskoe  Poplar  appears  to  be  of  the  same  type. 
Var.  cAndicans,  Gray  (P.  cdndicans,  Ait.  P.  Ontari- 
hisis  and  P.  macrophylla,  Hort.).  Balm  op  Gilead. 
Fig.  1911.  Strong-growing  spreading  native  tree,  fre- 
quently planted,  and  esteemed  for  its  vigor  and  hardi- 
ness and  the  resinous  fragrance  of  its  large  buds  in 
spring-time:  Ivs.  broad  and  heart-shaped,  green  above 
and  veiny  and  rusty-white  beneath,  the  leaf-stalk  usu- 
ally hairy  and  somewhat  flattened.  New  Brunswick  to 
N.  J.  and  W.  to  Minn.  S.S.  9:491.  Gn.  29,  pp.  12.'),  126. 
—  It  is  very  different  from  the  Balsam  Poplar  in  method 
of  growth,  as  it  has  none  of  the  pyramidal  or  spire-like 
tendency  of  that  species,  but  usually  makes  a  broad  and 
irregularly  spreading  top.  While  the  tree  is  common  in 
cult.,  it  is  rare  wild.  In  the  early  days,  however,  it  was 
found  in  very  large  trees  in  Michigan  and  other  western 
states,  and  was  used  for  sawing  timber;  and  small  iso- 
lated natural  groves  of  it  are  still  to  be  seen.  The 
Balm  of  Gilead  makes  a  good  street  tree,  and  is  perhaps 
the  best  of  the  Poplars  for  shade.  Well-grown  trees 
have  the  darkest  and  richest  foliage  of  any  common 
Poplar,  and  this  character  makes  the  tree  valuable  in 
heavy  groups  about  the  borders  of  a  place.  The  top  is 
liable  to  become  open  and  broken  jvith  age,  however, 


1912.  Populus  deltoides  below,  P.  laurifoUa  above  ( X  M). 


and  the  tree  often  sprouts  profusely.  It  is  not  well 
adapted  to  smoky  and  dusty  locations,  as  it  soon  be- 
comes grimj-.     Probably  a  good  species. 

4.  Simonii,  Carr.  A  strong,  strict  tree  with  Ivs.  dif- 
fering from  those  of  the  Balm  of  Gilead  in  having  a 
rounded  or  tapering  base  and  much  finer  teeth,  but 
otherwise  they  are  much  alike.  The  shoots  are  reddish 
brown  and  spotted,  and  deeply  grooved.  China. —Int. 
into  France  about  1861  by  M.  E.  Simon,  and  somewhat 
planted  in  this  country.  Some  authors  consider  this  to 
be  only  a  form  of  P.  balsamifera,  and  if  the  Balm  of 
Gilead  is  to  be  regarded  as  a  form  of  that  species,  per- 
haps this  should  be.  For  horticultural  purposes,  how- 
ever, it  seems  to  be  distinct.  It  has  been  planted  as  far 
north  as  Manitoba  with  entire  success.  It  is  a  very  rapid 
grower.  Useful  where  quick-growing  wind-breaks  are 
desired. 

BB.  Petioles  usnally  distinctly  flattened,  so  that  the 

leaves  turn  easily  in  the  wind. 

C.    Leaves    large,  for  the  most  part  as  long  as,  or 

longer  than,  broad. 

5.  deltoides,  Marsh.  (P.  monilifera,  Ait.  P.  Cana- 
dhisis,  Moench).  Cottonwood.  Fig.  1912.  Becoming 
a  large,  much-branched  picturesque  tree,  with  deeply 
furrowed  gray-brown  bark:  Ivs.  large,  triangular  ovate, 
mostly  truncate  or  nearly  straight  on  the  base,  ab- 
ruptly acuminate,  coarsely  crenate-dentate  but  the  mar- 
gin plane  or  flat,  the  petiole  long,  much  flattened  near 
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the  blade  and  commonly  with  2  or  3  glands  at  the  top, 
the  stipules  small  and  falling  earl}*:  catkins  long  and 
loosely  flowered  :  fruit  an  ovoid  acute  capsule.  Gen- 
erally distributed  from  Quebec  to  the  Rocky  Mts.  and 


1913.  Populus  deltoides,  var.  Carolinensis  (X  /^). 

south  to  Fla.,  mostly  in  moist  lands  or  along  the  moun- 
tains. S.S.  9:494,  495.  — Variable.  Some  of  the  forms 
are  fairly  distinct  in  foliage  and  aspect,  and  they  ap- 
pear to  be  associated  with  particular  horticultural 
names  in  the  nurseries.  Some  of  the  most  ornamen- 
tal specimens  of  Cottonwood  are  those  with  reddish 
leaf-stalks  and  midribs.  Taking  all  things  into  con- 
sideration, the  Cottonwood  is  probably  the  best  of  the 
Poplars  for  general  ornamental  planting.  It  grows 
rapidly  and  in  almost  every  soil,  and  yet  it  possesses 
elements  of  strength  and  durability  which  most  of  the 
Poplars  lack.  Its  foliage  is  always  bright  and  glossy, 
and  the  constant  movement  of  the  broad  rich  green 
leaves  gives  it  an  air  of  cheeriness  which  few  trees 
possess.  The  tree  has  been  much  used  upon  the 
prairies  and  in  nearly  all  western  towns,  much  too  abun- 
dantly for  good  landscape  effects.  The  rapid  growth  of 
the  tree  gives  a  feeling  of 
luxuriance  to  plantations 
even  when  most  other 
trees  appear  to  be  weak 
or  starved.  The  Cotton- 
wood thrives  best  on 
rather  low  lands,  and  yet 
it  is  generally  an  admir- 
able tree  upon  high  and 
dry  areas.  There  is  a 
golden-leaved  form  of 
the  Cottonwood  known 
as  variety  Van  Geertii 
or  var.  a  urea.  This  is 
one  of  the  best  of  yellow- 
leaved  trees,  and  gener- 
ally holds  its  color 
throughout  the  season. 
Like  all  trees  of  this  un- 
usual character,  it  should 
be  used  cautiously,  and 
the  best  effects  are  ob- 
tained when  it  is  planted 
against  a  group  of  trees 
so  as  to  appear  as  if 
naturally  proj  ecting 
from  the  other  foliage. 
Var.  Carolin6nsi8  (P.  Carolinfnsis,  Willd.  P.  Caro- 
Ihifi  iii\<\  Citron tiiini(i,'iiort.).  Carolina  Poplar.  Fig. 
IQl.'t.  A  very  distinct  tree  in  habit  of  growth,  makins;  a 
straight  upritrht  or  pyramidal  head:  Ivs.  usually  less 
distinctly  deltoid    ami    more    gradually  taper -pointed 


1914.  Populus  nierra,  var.  Italica — 
Lombardy  Poplar  (X  ^3). 


than  in  P.  deltoides.  Native.— The  Carolina  Poplar  13 
much  planted,  and  nurserymen  consider  it  to  he  dis- 
tinct from  the  Cottonwood.  It  differs  in  strict,  straight 
appearance,  and  it  is  a  most  vigorous  grower.  It  is 
much  planted  in  Europe,  where  it  is  known  as  the 
Swiss  Poplar.  Its  botanical  position  needs  to  be  inves- 
tigated. 

6.  laurifdlia,  Ledeb.  (P.  balsamifera,  var.  laurifolia, 
Wesm.  P.  Certinensis,  P.  Petr6vski,  P.  JBereolen.sts, 
Hort.).  Certinensis  Poplar.  Fig.  1912.  A  very  rapid- 
growing  and  hardy  tree,  with  a  strong  central  leader  and 
a  very  heavy,  dense  foliage.  Dift'ers  from  P.  deltoides 
as  follows:  Ivs.  broad-ovate  in  outline,  with  a  rounded 
or  tapering  base  and  rather  short  point  at  the  apex;  the 
margin  rather  closely-toothed,  wavy;  leaf-stalk  com- 
paratively short,  only  moderately  flattened,  glandlfss  at 
the  top;  stipules  present  and  conspicuous:  bud  long: 
shoots  slightly  hairy.  Siberia.  — The  foliage  on  the  old 
wood  or  upon  slow-growing  shoots  is  very  unlike  that 
upon  the  vigorous  branches,  and  is  almost  identical 
with  that  of  the  Balsam  Poplar,  being  broadly  oval,  with 
finely  serrate  margins,  and  whitish  beneath.  The  twigs, 
also,  are  cylindrical.  But  the  strong  shoots  are  strongly 
angled  or  grooved  and  the  foliage  is  much  like  that  of 
the  native  Cottonwood  but  darker;  and  the  growth  is 
more  close  and  erect.  The  sketch  in  Fig.  1912  distin- 
guishes the  leaves.  The  Certinensis  Poplar  is  a  more 
rugged  tree  than  the  Cottonwood,  with  healthier  foliage 
in  the  presence  of  leaf-rust,  and  its  wood  is  said  to  be 
valuable.  It  is  now  much  planted  in  the  Northwest, 
and  deserves  to  be  widely  distributed.  Its  effect  in  the 
landscape  is  considerably  unlike  that  of  the  Cottonwood. 
Its  leaves  stand  out  more  horizontally,  while  those  of 
the  Cottonwood  hang  loosely  and  often  vertically  and 
therefore  give  the  tree-top  a  heavier  look.  The  terminal 
spray  of  the  two  is  particularly  distinguishable  in  this 
regard.  The  leaves  of  Certinensis  upon  the  strong,  erect 
shoots  stand  almost  at  right  angles  to  the  shoot,  and, 
at  some  distance,  therefore,  present  only  their  ruffled 
edges  to  the  eye,  producing  a  unique  and  picturesque 
effect. 

cc.    Leaves  relatively  small,  mostly  as  broad  as,  or 
broader  than,  long. 

7.  nigra,  Linn.  Black  Poplar.  Tree  of  medium 
to  large  size,  with  leaves  somewhat  resembling  those  of 
the  Cottonwood,  but   generally  smaller  and  much   less 


1915.  Populus  Tremula  (X  14). 

deeply  toothed,  shorter  in  proportion  to  their  width  and 
often  with  a  tapering  or  rounded  base;  leaf -stalk 
much  flattened,  so  that  the  foliage  moves  freely  in  the 
wind.  Eu.,  Siberia.  —  The  tree  usually  has  a  pyra- 
mi<lal  habit  of  growth  and  a  dark  cast  to  the  foliage. 
It  is  a  less  lustrous  tree  than  the  Cottonwood  and  grows 
more  slowly.  Specimens  were  found  escaped  along  the 
Hudson  by  Mieliaux,  who  thought  it  an  American  spe- 
cies and  published  it  early  in  the  century  as  Populxs 
Eudsonica.  Pursh,  in  1814,  published  it  again  as  the 
"birch-leaved  Poplar,"  Po^;((/!(.s-  hettilifolia,  from  trees 
found  near  Lake  Ontario.  Although  it  was  found  half 
wild  in  New  York  about  a  century  ago,  it  does  not 
appear  to  have  increased  itself  in  America,  for  it  is 
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rarely  seen,  even  in  cultivated  grounds.  It  is  some- 
times spontaneous  in  the  East.  The  tree  known  in  the 
West  as  Populus  betulifoUa  is  only  a  robust  form  of 
the  European  P.  nigra.  Variable  in  cult,  and  grown  in 
European  collections  under  a  variety  of  names.  With 
the  exception  of  var.  Itiilica,  these  forms  are  little 
known  in  this  country. 


1916.  Populus  tremuloides  (X  Vs). 

Var.  ^leg'ans,  Bailey  (P.  elegans  of  nurserymen),  is 
a  tree  of  pronounced  stricter  pyramidal  habit,  but  con- 
siderably broader  than  the  Lombardy  Poplar:  foliage 
small  and  light-colored  and  very  versatile  in  a  breeze, 
with  a  handsome  reddish  tint  to  the  leaf-stalks  and 
young  shoots.  It  is  worth  growing  in  every  well-kept 
place,  especially  if  placed  against  a  planting  of  heavier 
foliage.  Populus  canescens  of  some  American  nur- 
serymen is  very  like  this,  although  it  has  less  color 
and  brightness. 

Var.  Italica,  Du  Roi  (var.  pijramiddlls,  Spach.  P. 
Itdlica,  Moench.  P.  dilatdta,  Ait.  P.  fastigidta,  Desf. 
P.pyramiddlis,  Rozier.  P.pyrdinidiita,  P.  Panndnica, 
P.  Polbnica,  Hort. ).  Lombardy  or  Italian  Poplar. 
Figs.  1907,  1914.  Differs  from  the  typical  Black  Poplar 
(P.  nigra)  in  its  tall,  narrow  growth,  glabrous  young 
shoots,  a  confirmed  habit  of  suekering  from  the  root 
and  generally  a  more  tapering  base  to  the  leaves.  It  is 
one  of  the  characteristic  trees  of  parts  of  Italy,  and  it 
is  from  one  of  the  Italian  provinces,  Lombardy,  that 
its  common  name  is  derived.  The  tree  is  probably  na- 
tive in  Asia,  however.  With  age,  the  Lombardy  Pop- 
lar becomes  one  of  the  most  striking  and  picturesque 
of  trees,  particularly  when  some  of  the  sprouts  are 
allowed  to  grow  about  the  old  stock,  as  in  Fig.  1907.  In 
the  northernmost  states  it  is  not  long-lived. 


1917.   Populus  grandidentata  (X  34). 

AA.    Terminal    buds  relatireli/  small,  not  glutinous, 

often  pxiheseent.    Aspens  and  White  Poplars. 
B.    Mature  Ivs.  ustially  green,  greenish  or  brown  be- 
neath. 
8.  tr6mula,    Linn.     European    Aspen.     Fig.    1915. 
Open  headed,  light-leaved  tree,  becoming  50-60  ft.  tall: 
Ivs.  small  and  thin,  round-oval,  more  or  less  whitened 
beneath  when  young,  bordered  with  deep  and  rounded 


incurved  teeth;  the  leafstalks  long,  slender  and  flat- 
tened, giving  a  restless  motion  to  the  foliage:  leaf-buds 
small.  Widely  distributed  in  Europe  and  Asia,  in  this 
country  known  chiefly  in  its  weeping  form  (var.  pen- 
dida}.  — The  weeping  form  of  the  European  Aspen  is 
perhaps  the  best  weeping  tree  amongst  the  Poplars. 
The  spray  is  light,  airy  and  fountain-like,  quite  unlike 
the  more  common  weeping  forms  of  our  native  Populus 
grandidentata,  which  present  a  stiff,  angular  form,  a 
combination  that  is  rarely  pleasing.  A  characteristic 
feature  of  this  tree  is  the  profusion  of  its  very  long 
catkins  that  appear  in  earliest  spring,  even  before  our 
native  I'oplars  are  in  bloom.  The  staminate  or  male 
catkins  are  particularly  pleasing,  and  planters  should 
select  that  sex,  if  possible. 

9.  tremuloides,  Michx.  {P.  Atheniinsis  and  Grleca, 
Hort.).  American  Aspen.  Figs.  1906,  1916.  Very  like 
P.  tremnla,  but  the  Ivs.  are  usually  less  circular  and 
more  abruptly  acuminate,  the  margins  are  small-crenate 
rather  than  deeply  toothed,  and  the  Ivs.  are  green  on 
the  under  side.  Generally  distributed  in  North  America 
north  of  Pennsylvania  and  Kentucky,  and  extending  to 
Mexico  in  the  mountains.  S.S.  9:487. —  One  of  the  first 
trees  to  spring  up  in  clearings.  The  bark  of  the  young 
trees  is  whitish  gray,  rendering  the  saplings  very  con- 
spicuous in  a  coppice.  In  woods  the  tree  is  said  some- 
times to  reach  a  height  of  100  ft  ,  but  it  is  usually  much 
smaller  than  this.  There  appear  to  be  no  horticultural 
varieties. 

10.  gn^andident^ta,  Michx.  {P.  Grwca  plndula,  P. 
n'igra  pendula  and  Parasol  de  St.  Julien  of  nursery- 
men). Large-toothed 
Aspen.  Fig.  1917.  Tall, 
straight  tree,  becoming 
75  ft.  high,  known  in 
cultivation  in  various 
weeping  forms.  Distin- 
guished from  P.  trem- 
ula  by  much  larger  and 
thicker  Ivs.,  which  are 
bluish  or  rusty  white  be- 
neath, more  ovate  in  out- 
line, with  larger  and 
more  spreading  teeth, 
stouter  leaf-stalks  and 
larger  leaf-buds.  Nova 
Scotia  to  Minn,  and 
Tenn.  S.  S.  9:488.- In 
its  normal  or  erect  form 
it  is  rarely  cultivated, 
but  the  weeping  kinds, 
under  a  variety  of  names, 
are  frequently  seen.  Most,  and  perhaps  all,  of  these 
varieties  originated  in  Europe,  where  the  tree,  like  the 
Cottonwood  and  the  common  Aspen,  were  early  intro- 
duced. The  habit  of  the  tree  is  too  stiff  and  the  foli- 
age rather  too  heavj^  to  make  the  best  weeping  subjects, 
however.  One  of  the  best  of  these  weeping  forms  is 
that  known  as  Parasol  de  St.  Julien.  The  winter  twigs 
of  the  weeping  varieties  have  a  characteristic  weak  or 
zigzag  growth.— P.  heterophylla,  Linn.,  a  tall  tree  of 
tlie  eastern  U.  S.,  may  be  in  cult.,  although  it  does  not 
appear  in  trade  lists.  It  has  cordate-ovate,  obtuse, 
crenate  Ivs.,  with  terete  petioles,  the  young  parts  and 
the  Ivs.  white-tomentose.  It  is  mostly  an  inhabitant  of 
swamps. 

11.  Sidboldii,  Miq.  {P.  rotundifolia.  Hort.)  Fig.  1918. 
Tree,  20-.S0  ft.,  of  spreading  habit,  with  rather  dark  and 
heavj'  foliage:  Ivs.  large,  round-ovate,  with  a  short  tri- 
angular subacute  apex,  nearly  or  quite  truncate  at  the 
base,  dentate-serrate,  with  shallow  incurved  teeth,  more 
or  less  whitened  beneath.  Japan.  — Hardy  in  western 
New  York. 

BB.    Mature  Ivs.  usxially  n-hite  tomentose  beneath,  at 
least  in  the  cultivated  forms. 

12.  dlba,  Linn.  White  Poplar.  Abele.  Large,  much- 
branched  tree,  with  whitish  bark  on  the  young  branches: 
Ivs.  much  like  those  of  Populus  grandidentata,  but 
smaller,  usually  thicker  and  more  angular,  the  under 
surface  — especially  early  in  the  season  — woolly  white. 
Eu.  and  Asia.  — The  typical  form  ot  Populus  alba  is  less 


1918.  PoDulus  Sieboldii(X  J4). 
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grown  here  than  the  varieties  with  lobed  and  very  white- 
bottomed  (and  sometimes  variegated)  leaves. 

Var.  nlvea,  Wesm.  (P.  nivea,  Willd.  P.  arghitea, 
Hort.).  This  is  the  commonest  form  of  white  Poplar  in 
this  country.  It  is  known  by  the  snow-white  under  sur- 
faces of  its  foliage  and  the  3-  or  5-lobed  maple-like 
leaves.  It  is  far  too  frequent  about  old  yards,  where  its 
inveterate  brood  of  suckers  make  it  a  perpetual  nui- 
sance. It  is  sometimes  called  Silver  Maple,  from  the 
resemblance  of  its  foliage  to  that  of  the  maple.  As  a 
street  tree  in  cities  it  is  particularly  offensive,  for  the 
cottony  covering  of  the  under  side  of  the  leaves  and  of 
the  shoots  holds  soot  and  dust,  and  it  looks  repulsively 
dirty.   Useful  for  foliage  effects  in  large  plantings. 


1919.  Populus  alba,  var.  canescens  above,  and 
var.  Bolleana  below  (X  ^3 


Var.  can6scen8,  Loudon.  Fig.  1919.  Leaves  broad  or 
nearly  circular  in  general  outline,  prominently  notched 
but  not  lobed,  the  under  surfaces  and  the  young  shoots 
very  gray-woolly.  This  tree  is  met  with  occasionally. 
Its  horticultural  value  is  not  greatly  different  from  that 
of  var.  nivea.  By  some  thought  to  be  a  hybrid  of  P. 
alba  and  P.  Tremiila, 

Var. BoUe^na.Lauch.  (P. Bolleana).  Bolles' Poplar. 
Fig.  1919.  A  very  tall,  narrow-topped  tree,  with  cottony 
Ivs.  rather  more  deeply  lobed  than  those  of  the  var. 
nivea.  The  tree  was  introduced  into  Europe  in  187.5 
from  Turkestan,  and  it  was  named  for  Dr.  C.  Bolle,  an 
arboriculturist.  It  bears  about  the  same  relation  to 
Populus  alba  that  the  Lonibardy  Poplar  bears  to  Pojm- 
hm  nigra.  Its  fastigiate  habit,  combined  with  the  white 
foliage  and  shoots,  makes  it  a  most  emphatic  tree,  and 
there  is  great  danger  of  planting  it  too  freely.  Seems 
to  be  short-lived.  L_  jj_  B_ 

PORTO  RICO  as  a  Field  for  Horticulture.  Porto  Rico 
(Fig.  1920)  is  a  land  of  perpetual  summer,  awaiting  only 
the  skill  of  the  experienced  grower  to  blossom  into  an 
exotic  fruit  garden  for  our  eastern  states.  It  is  our 
only  bit  of  tropical  soil  on  the  Atlantic  side  of  the  con- 
tinent, and  now  possesses  tariff  protection  for  the  fruit- 
grower and  vegetable  -  gardener  which  amounts  to  a 
handsome  profit  in  itself.  As  compared  with  Florida, 
the  climate  and  the  soil  are  in  favor  of  Porto  Rico,  while 


in  the  matter  of  transportation,  San  Juan  already  has 
the  advantage  of  most  Florida  points. 

Climate.  — Porto  Rico  is  more  healthy  than  most  other 
regions  of  the  same  latitude,  because  it  has  more  hills 
and  mountains,  is  more  breezy,  and  because  of  its  in- 
numerable streams  of  pure  water. 

The  seasons  are  marked  by  the  spring  rains  beginning 
about  May  1,  and  the  fall  rains  closing  about  Nov.  1, 
although  in  some  parts  rain  falls  every  month  in  the  year. 
In  the  absence  of  irrigation,  planting  depends  on  tliese 
periods.  Tobacco  and  vegetables  succeed  best  when 
planted  in  the  fall,  as  the  direct  sun  and  pouring  rams, 
liable  to  come  in  the  summer  months,  injure  them.  A 
sharp  range  of  mountains,  from  2,000  to  3,500  ft.  high, 
traverses  the  length  of  the  island  a  few  miles  from  the 
south  coast,  and  all  the  remainder  of  the  area,  except 
the  river  bottoms,  and  a  coast  fringe  of  alluvial  plain, 
varying  from  a  mere  beach  up  to  five  miles  in  width, 
is  intricate  mountain  and  hill,  threaded  by  countless 
streams. 

This  topography  creates  great  local  climatic  differ- 
ences, a  cooler  and  more  moist  temperature  in  the  in- 
terior, with  bright,  clear  weather  on  the  sheltered 
coasts.  At  sea-level  the  mercury  rarely  falls  to  60°  in 
winter  nights  and  in  summer  days  rarely  exceeds  95°. 
The  yearly  average  night  temperature  is  about  70°  and 
that  of  the  day  about  85°.  The  nights  are  always  com- 
fortable for  sleeping.  Lack  of  food  and  medicines  and 
exposure  to  rains  are  responsible  for  most  of  the  illness 
in  Porto  Rico. 

Products.  — Coffee,  sugarcane,  stock-raising,  the  cul- 
tivation of  vegetables,  and  fruit-growing  are  the  leading 
industries  of  the  island,  their  relative  importance  being 
in  the  order  named.  Coflfee  and  tobacco  are  not,  strictly 
speaking,  horticultural  products,  and  yet,  as  their  cul- 
tivation is  more  nearly  that  of  the  orchard  and  garden 
than  that  of  the  field,  a  few  observations  about  them,  of 
a  general  character,  seem  to  be  in  place. 

Co /■/■ft'.  — The  growing  of  coffee  presents  some  attrac- 
tions to  the  American  horticulturist  commanding,  say, 
$20,000,  or  upwards.  The  climate  of  the  hilly  and 
mountainous  interior,  where  coflfee  luxuriates,  is  cooler 
and  more  refreshing  than  that  upon  the  low  cane  belt 
bordering  the  sea.  Coflfee  is  a  staple.  It  improves  with 
age  and  can  be  transported  over  a  mountainous  trail, 
and  hence  is  sure  of  a  market.  The  disadvantages  are 
the  low  value  of  the  product  under  present  market  con- 
ditions, the  considerable  cost  for  machinery  if  the  price 
for  cleaned  and  assorted  coffee  is  to  be  obtained,  and 
the  fact  that  coflfee  is  on  the  free  list.  A  new  market 
will  be  opened  in  the  United  States  when  the  fine  aroma 
of  Porto  Rican  coflfee  becomes  known.  Better  system 
in  cultivation  and  a  cheaper  means  of  transportation 
will  improve  the  status  of  the  business,  but  the  writer 
is  convinced  that  this  industry  will  not  advance  as  will 
that  of  the  higher-priced,  protected  products  like  sugar, 
tobacco,  oranges,  pineapples  and  vegetables. 

Tohaceo.—Th.G  backwardness  of  the  tobacco  business 
seems  to  be  largely  due  to  the  fact  that  it  has  been 
chiefly  in  the  hands  of  the  peasant  class,  lacking  the  cap- 
ital and  special  knowledge  to  perfect  it.  The  curing,  as- 
sorting and  marketing  of  tobacco  have  not  been  reduced 
to  a  fine  art  as  they  have  in  the  Vuelta  Abaja  district  of 
Cuba.  There  can  be  no  doubt  of  the  fact  that  there  are 
districts  in  Porto  Rico  where  climate  and  soil  are  ad- 
mirably adapted  to  the  production  of  a  high-grade  leaf. 
This  is  proved  by  the  fact  that  in  years  of  shortage  of 
the  tobacco  crop  in  Cuba,  Porto  Rico  tobacco  has  been 
extensively  exported  to  Havana,  re-cured  and  re-sorted, 
and  the  finer  quality  sold  as  Havana  leaf.  Cayey  is  the 
center  of  the  best  tobacco  section  of  the  island.  There 
are  a  number  of  tobacco  farms  and  very  many  small  peas- 
ant's patches  in  this  vicinity.  Caguas  and  Comerio,  not 
far  distant,  are  lesser  centers  of  the  business.  There  is  a 
bright  future  for  the  experienced,  progressive  tobacco- 
grower.  Success  may  be  expected  with  a  moderate  capi- 
tal, as  returns  are  quick,  the  value  of  an  acre's  prod- 
uct is  large,  and  the  tariff  conditions  are  extremely 
favoral)le  for  the  Porto  Rican  as  compared  with  the 
Cuban,  Sumatran  or  Mexican  grower. 

Fruit-droivinii  i»  Gcxcnr/.- I'robably  the  most  invit- 
ing field  for  the  horticulturist  in  Porto  Rico  is  the  cultiva- 
tion of  the  various  tropical  and  subtropical  fruits, i)articu- 
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larly  the  orange  and  other  citrous  fruits,  and  the  pine- 
apple. The  growth  of  the  trade  in  tropical  fruits  from 
the  British  West  Indies,  chiefly  Jamaica,  williout  any 
help  from  tariff  legislation,  would  show  wliat  cau  be 
done  in  Porto  Rico  under  present  circumstances.  In 
1895  these  islands  shipped  us  fruits  and  nuts  to  the 
amount  of  $1,810,751,  and  in  1899  to  the  amount  of 


in  the  Yearbook  of  the  Department  or  Agriculture  for 
1895,  that  "The  best  pineapple  regions  in  the  world 
liave  a  mean  temperature  of  from  75  to  80°,"  which  is 
that  of  Porto  Rico.  Fig.  1923.  The  varieties  grown  are 
the  Pan  de  Azucar,  Sugar  Loaf,  a  very  sweet  yellow- 
fleshed  variety,  and  the  Cabezona,  Porto  Rico,  the 
large  and  vigorous   sort  which  originated   near  Lajaz. 


1920.  Outline  tnaD  of  the  island  of  Porto  Rico. 


$3,783,488.  Costa  Rica  in  the  same  interval  increased 
her  trade  with  us  in  these  products  from  $362,945  to 
$972,098,  and  Santo  Domingo  from  $16,684  to  $152,535. 
The  increase  in  the  value  of  oranges  shipped  by  the 
British  West  Indies,  chiefly  Jamaica,  was  from  $173,396 
in  1895  to  $553,751  in  1899,  and  this  in  spite  of  the 
increase  of  the  adverse  tariff,  raised  to  a  cent  a  pound 
in  1897.  It  is  a  significant  fact  that  this  great  business 
in  tropical  fruits,  scarcely  more  than  begun  twenty  years 
ago,  is  conducted  by  Americans  and  under  stable  Brit- 
ish rule  rather  than  in  the  Spanish  Antilles. 

Porto  Rico  produces  some  oranges  as  fine  as  any 
grown  in  Jamaica,  but  not  in  the  same  quantity,  as  the 
Spanish  authorities  have  not  been  as  assiduous  as  the 
British  in  fostering  desirable  fruits  in  their  colonies. 
Then,  too,  a  regular  service  of  well-ventilated  banana 
steamers  was  established  in  Jamaica  when  the  great 
Florida  freeze  of  1894-5  gave  her  an  opportunity  in  the 
orange  business.  The  conditions  are  now  all  favorable 
in  Porto  Rico  for  the  growth  of  citrous  fruits  in  their 
perfection.  Repeated  destructive  freezes  in  Florida 
have  ruined  the  hopes,  once  entertained,  for  that  state 
as  a  sure  orange-producing  section.  Floridians  are  re- 
moving to  Porto  Rico,  and  this  movement  will  increase 
now  that  Porto  Rico  is  sure  of  a  just,  progressive  gov- 
ernment and  a  stable  market. 

Two  lines  of  steamers  furnish  excellent  weekly 
communications  in  both  directions,  between  San  Juan 
and  New  York.  Better  transportation  facilities  between 
the  seaports  and  the  interior  are  required  before  the 
fruit  industry  can  prosper  there.  The  highways  build- 
ing and  to  be  built  and  the  extensive  system  of  trolley 
railroads  now  projected,  will  supply  this  missing  condi- 
tion as  fast  as  the  fruit  can  be  produced. 

Oranges  thrive  in  all  sections  of  Porto  Rico,  a  shelter 
from  the  prevailing  winds  and  a  well-drained  soil  being 
the  favoring  conditions.  They  are  most  plentiful  in  the 
Mayaguez  district.  Several  Americans  are  engaged  in 
this  business  near  Bayamon,  and  also  in  the  vicinity  of 
Toa  Alta,  Fajardo,  Humacao,  Jobos  Bay,  Panuelas,  and 
in  other  sections  with  encouraging  prospects,  and  a 
considerable  acreage  will  be  planted  in  1901. 

Pineapples  .  —  Porto  Rico  is  justly  famed  for  the  ex- 
cellence and  size  of  its  pineapples.  Webber  writes, 
in  "Pineapple  Industry  in  the  United  States," published 


Grawn  upon  virgin  soil  on  the  rich  but  stony  hillsides 
of  its  native  habitat,  the  last  pineapple  is  a  revelation 
to  the  eye  and  delight  to  the  palate. 

Some  difficulty  has  been  experienced  in  carrying  pine- 
apples from  Porto  Rico  to  New  York.  This  is  due  to 
rough  handling,  carting  over  infamous  roads,  poor 
packing  and  inadequate  ventilation  on  ship.  More 
carefully  handled  shipments  made  during  the  past  year 
turned  out  well. 

Bananas  and  PZaM/ains.— This  noble  race  of  tropical 
fruits  grows  upon  the  island  in  great  variety  and  lux- 
uriance. Among  the  forms  seen  are  the  Apple,  the  Fig, 
the  Date,  the  large  red,  and  our  common  yellow  banana 
known  as  the  Aspinwall  or  Johnson,  as  well  as  the  large 
plantains,  which  are  chiefly  used  for  cooking  as  vege- 
tables. There  is  no  strong  probability  of  a  large  export 
trade  in  bananas  being  developed  in  Porto  Rico  in  the 
near  future,  as  they  are  admitted  to  the  United  States 
free  of  duty.  The  best  banana  lands  must  be  compara- 
tively close  to  the  coast,  and  such  lands  are  likely  to  pay 
better  in  sugar  cane.  Some  of  the  rarer  sweet  varieties 
may  be  handled  to  advantage,  particularly  the  Fig  and 
Apple  varieties.  In  connection  with  coffee-growing,  if 
the  grower  is  close  to  a  good  market,  the  sale  of  ba- 
nanas might  be  made  the  source  of  a  good  revenue. 

The  Cocoannt  Palm.— This  graceful  and  valuable  tree 
grows  abundantly  along  the  Porto  Rican  seacoast.  The 
ripe  nuts  are  exported  to  a  limited  extent.  Cocoanut  oil, 
cocoanut  butter  and  desiccated  cocoanut  are  valuable 
products  easily  prepared.  From  the  fiber  paper  brushes 
and  mattresses  are  made.  The  wood,  after  hardening, 
makes  excellent  canes.  From  the  half-ripened  fruit  the 
"coco  de  agua,"  or  water-cocoanut,  a  clear  drink,  is 
obtained,  which  taken  direct  from  the  shell  is  a  health- 
ful and  refreshing  beverage. 

Other  Fruifs.  —  There  are  numerous  tropical  fruits  of 
greater  or  less  value,  some  of  which  will  ultimately  be- 
come articles  of  wide  consumption  by  the  fruit-lovers 
of  the  North.  Mangoes,  pomegranates,  aguacate  or  alli- 
gator pears,  are  already  sold  in  the  fruit  stores  of  our 
large  cities.  The  luscious  "anones"  (^^iOHrt  squamosa 
and  A.  mnricata) ,  the  pink-and-white-fleshed  star  ap- 
ple, and  the  large  "corazones"  {Anona  reticulata)  are 
delicious  fruits,  especially  with  a  touch  of  lime  or  lemon 
juice  to  give  them  life.     Somewhat  similar  in  taste,  but 
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smaller,  is  the  "nispero"  or  sapodillo,  which,  with  its 
brown  skin,  resembles  a  rusty  colored  pear.  The 
"lechoza,"  or  tropical  pawpaw,  is  a  valuable  fruit.  The 
tree  has  a  straight  trunk,  surmounted  by  a  crown  of 
enormous  spreading  leaves,  under  which  the  good-sized 
fruit  is  borne  in  a  cluster. 

The  "guayaba"  or  guava,  which  grows  abundantly 
throughout  the  island,  is  used  for  making  jelly  and  paste. 
The  business  of  jelly-making  and  of  preserving,  canning 
and  drying  fruits  will  be  developed.  The  "naranja,"  or 
sour  orange,  is   particularly  valuable  for  marmalade. 


'irrT^iy^ 


i»;i 


„   itt>l 


1921.    Porto  Rican  plantation  or  farm. 


Preserved  ginger,  so  largely  imported  into  the  United 
States,  could  be  profitably  prepared,  as  the  root  is  now 
raised  and  exported. 

Vegetables. — That  vegetables  can  be  grown  in  Porto 
Rico  in  the  winter  or  "dry  season"  and  sold  in  New  York 
at  remunerative  prices  was  demonstrated  last  season. 
The  writer  had  charge  of  an  experimental  garden  in 
which  a  third  of  an  acre  each  was  devoted  to  growing 
tomatoes  and  eggplants.  Although  the  seed  was  not 
sown  until  December,  three  montlis  too  late  for  a  full 
season,  satisfactory  shipments  were  made  in  April  and 
May  which  brought  the  full  market  price.  There  are 
aphids,  caterpillars  and  mites  to  be  fought,  so  that  the 
grower  must  be  prepared  with  insecticides. 

The  soils  of  Porto  Rico  average  richer  than  those  of 
our  Atlantic  seaboard,  but  for  the  production  of  vege- 
tables of  high  quality,  intensive  culture  is  required. 
The  stimulating  character  of  the  climate  is  such  that 
there  is  a  tendency  for  vegetables  to  branch  unduly,  so 
that  unless  high  fertilization,  frequent  cultivation  and 
severe  pruning  are  employed  the  quality  and  size  of  the 
fruit  soon  deteriorates  and  is  worthless  for  shipments. 
The  heavy  rainfalls  of  spring  and  fall  interfere  with  the 
setting  of  fruit,  so  that  the  season  for  marketing  vege- 
tables in  the  north  must  be  from  about  December  15  to 
May  15.  Absolute  immunity  from  frost  or  even  a  check 
from  cool  nights  is  the  great  vantage  ground  for  winter 
gardening  on  the  island.  Vegetables  must  be  shielded 
from  the  drying  effects  of  the  stiff  northeast  trade-winds, 
and  it  is  probable  that  a  shade  will  be  required  for  suc- 
cess in  melon  and  cucumber  culture.  A  skilful  gar- 
dener, acquainted  with  the  climate,  may  expect  to  pro- 
duce $500  to  $1,000  worth  of  tomatoes  or  eggplants  per 
acre.     Pig.  1924. 

At  the  present  time  San  Juan  is  the  only  port  with 
good  shipping  facilities  for  perishable  products  such  as 
vegetal)les.  Beans,  melons  of  every  kind,  cucumbers, 
peppers,  okra,  sweet  potatoes,  peanuts,  etc.,  thrive  in 
this  genial  clime.  The  more  hardy  vegetables,  such  as 
Irish  potatoes,  cabbage,  lettuce,  radishes,  beets,  and 
peas  succeed  in  the  fall  and  winter,  especially  in  the 
hill  country. 

Native  Ker/c/atiZe.s.  — Besides  the  several  varieties  of 
"batatas,"  or  sweet  potatoes,  largely  used  in  Porto 
Rico,  there  are  several  kinds  of  the  larger  tropical 
yams.  The  dark  green  foliage  of  these  plants  has  a 
rich  beauty,  trailing  from  their  pole  supports.  The 
roots  of  the  broad-leaved  "yautias,"or  colocasias,  pop- 
ularly called  elephant's  ears,  are  also  extensively  used 
by  the  peones  for  food.  The  cassava,  both  the  sweet 
and  bitter  varieties,  flourish  in  Porto  Rico.  The  former 
is  a  valuable  food  for  both  man  a!id  beast.  Tlie  roots 
are  excellent  baked.       There  is  no   better  source  for 


producing  starch  than  cassava,  which  is  now  manufac-^ 
tured  in  a  crude  way  in  some  sections  of  the  island  and 
exported  to  a  limited  extent. 

Other  Possible  lie  sources.  — The  cacao,  or  cocoa  tree, 
is  grown  in  Porto  Rico  and  the  product  manufactured  and 
exported,  but  only  to  a  limited  extent.  Our  imports  of 
this  product  from  the  British  West  Indies  have  increased 
from  $1,202,191  in  1895  to  $2,107,150  in  1899,  which  indi- 
cates the  possibilities  of  expanding  the  trade.  Another 
possibility  of  profit  for  the  island  lies  in  utilizing  cer- 
tain steep,  dry  chalk  ridges,  now  of  little  value,  for  the 
cultivation  of  the  "mag- 
uey," the  agave  from  which 
the  sisal  is  obtained.  The 
importation  of  this  flber- 
from  the  British  West  In- 
dies has  increased  from 
$2,734,909  to  $4,771,989. 
Arnatto  or  "achote"  finds 
a  congenial  home  in  Porto 
Rico,  and  should  be  made 
to  yield  a  profit.  The  cas- 
tor oil  plant  bears  abun- 
dantly, and  its  bean  is  ex- 
ported. The  bean  of  a 
valuable  leguminous 
plant,  "hedionda,"  is  used 
by  the  natives  as  a  substi- 
tute for  coffee  and  also  to 
mix  with  it.  This  plant 
seems  to  have  a  secondary  value  in  improving  the  soil 
as  a  gatherer  of  nitrogen.  The  caniv>Hor,  the  rubber, 
the  nutmeg,  allspice  or  pimento,  and  other  spice-pro- 
ducing trees,  and  the  vanilla  may  all  be  grown  perhapa. 
with  profit  on  the  island. 

Economic  Considerations. — Under  the  Porto  Rican 
law  of  May  1,  1900,  all  merchandise  coming  into  the 
United  States  from  Porto  Rico,  and  coming  into  Porto 
Rico  from  the  United  States,  shall  pay  15  per  cent  of 
the  duties  required  to  be  paid  upon  like  articles  im- 
ported from  foreign  countries.  All  the  duties  men- 
tioned above  are  to  cease  March  1,  1902,  or  at  an  earlier 
date  by  certain  action  of  the  Legislature  of  Porto  Rico. 
The  present  duties  are  so  insignificant  compared  with 
those  of  other  countries  and  their  tenure  so  brief  and 
uncertain  that  for  our  purpose  of  a  business  forecast, 
we  may  properly  assume  free  trade  as  established. 

The  grower  of  oranges  and  other  citrous  fruits  has 
the  advantage  of  one  cent  per  pound  over  the  foreign 
grower,  which,  on  a  crop  of  300  boxes  per  acre,  would 
amount  to  about  $200.  On  pineapples  crated,  the  duty 
is  7  cents  per  cubic  ft.,  or  35  cents  for  a  standard  crate, 
or  a  gain  of  at  least  $50  per  acre  for  a  fair  crop.  Ou 
pineapples  in  bulk  the  duty  is  $7  per  1,000,  a  gain  of 
$30  to  $50  an  acre. 

The  duty  on  vegetables  is  25  per  cent  on  their  listed 
valuation.  This  is  an  advantage  of  from  $40  to  $75  aa 
acre  on  tomatoes  or  eggplants. 
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1922.  Characteristic  rural  scene  in  Porto  Rico. 

Foreign  tobacco  wrappers  pay,  if  unstenimed,  $1.85 
per  pound,  and  if  stemmed,  $2.50  per  pound,  and  fillers 
35  cents  if  unstemmed  and  50  cents  if  stemmed. 

Palms,  orchids,  bulbs  and  all  greenhouse  plants  pay 
25  per  cent,  seeds  30  per  cent,  (Iried  fruits,  desiccated 
cocoanut,  etc.,  pay  2  cents  per  pound  ;  manufactured 
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chocolate  from  15  per  cent  to  50  per  cent,  according  to 
quality;  castor  oil  beans  and  other  oil  seeds  25  per  cent; 
castor  oil  35  cents  per  gallon;  bay  rum  and  bay  water 
$1.50  per  gallon.  Starch  pays  1%  cents  per  pound,  rice 
2  cents  per  pound ;  while  sugar  pays  -j^^  cents  per  pound 
if  not  over  No.  16  Dutch  standard  in  color,  and  Ixro 
cents  per  pound  if  above  that  standard. 

Labor.  — Qen.  Roy  Stone  in  an  article,  "Porto  Rico 
and  Its  Future,"  in  Munsey's  magazine  for  August, 
1900,  testifies  from  large  experience  to  the  effectiveness 
of  the  Porto  Rican  native  laborers,  and  the  writer  con- 
siders them  material  for  excellent  gardeners,  possess- 
ing as  much  quickness  and  natural  intelligence  as  the 
better  class  of  Hindoos  he  has  employed  for  like  labor 
in  Jamaica. 

There  are  good  opportunities  in  Porto  Rico  awaiting 
the  capitalist  and  the  horticulturist,  for  it  is  a  field 
in  which  every  dollar  intelligently  invested  in  tropical 
production  is  almost  sure  of  a  rich  return.  The  island  is 
abjectly  poor  to-day.  It  has  but  $3,600,000  for  a  popula- 
tion of  nearly  a  million,  and  all  of  this  but  $600,000  is  in 
the  hands  of  the  merchants  and  bankers,  who  will  do 
nothing  to  develop  the  country. 

Authorities  on  Porto  Rico.— Valuable  works  bear- 
ing on  our  subject  are:  A  bulletin,  "Agriculture  in  Porto 
Rico,"  of  the  Department  of  Agriculture  by  Gen.  Roy 
Stone,  reprinted  from  the  year  book  of  1898;  a  book  on 
Cuba  and  Porto  Rico  by  Mr.  Robert  T.  Hill,  and  the  full 
and  informing  volume  of  Mr.  William  Dinwiddle, 
"Puerto  Rico,  its  Conditions  and  Possibilities."  For 
statistics,  see  Bull.  13,  section  of  Foreign  Markets,  U. 
S.  Dept.  Agric.  on  Trade  of  Puerto  Rico,  84  pp.,  by 
Frank  H.  Hitchcock,  1898.  p_  jyi,  Pennock. 

General  Notes  on  Porto  Rico.  — The  following  notes 
are  selected  from  the  "Report  on  the  Census  of  Porto 
Rico,  1899,"  compiled  under  the  direction  of  Lt.-Col. 
J.  P.  Sanger  and  published  by  the  War  Department. 

Most  of  the  area  of  Porto  Rico  is  held  as  farms,  and 
a  large  portion,  more  than  one-fifth,  is  under  cultivation. 
The  forested  areas  are  small  and  are  almost  entirely 
confined  to  the  higher  parts  of  the  mountains.  The 
largest  of  these  tracts  is  on  El  Yunque,  in  the  Sierra 
Luquilla.  Here  are  found  small  tracts  of  primeval  for- 
est, composed  of  large  trees  of  a  variety  of  species,  sev- 
eral of  which  are  of  great  value,  such  as  Spanish  cedar, 
ebony  and  sandalwood,  besides  many  others  as  yet 
unknown  to  American  markets.  Timber  is,  however, 
very  scarce,  and  most  of  that  used  in  building  is  im- 
ported. 

Lying  in  the  tropics,  the  island  is  within  the  region 
of  the  southwest  trades,  which  blow  with  great  regu- 
larity. The  annual  temperature  at  San  Juan,  on  the 
north  coast,  ranges  in  different  years  from  78  to  82'^  F. 
The  mean  monthly  temperature  ranges  from  75°  in  Jan- 
uary to  82°  in  August.  The  maximum  temperature  on 
record  is  99°,  and  the  minimum  57°,  indicating  a  very 
slight  range  and  a  uniform  climate.  The  only  difference 
of  temperature  to  be  observed  throughout  the  island  is 
due  to  altitude,  the  highlands  of  the  interior  having  a 


1923.  P.neapple  plantation  in  Porto  Rico. 

mean  annual  temperature  as  low  as  72°  F.  Serious 
storms  occur,  and  occasional  earthquakes,  but  the  latter 
are  not  violent,  doing  but  little  damage.  The  annual 
rainfall  at  San  Juan  averages  60  inches,  about  the  same 
as  at  New  Orleans,  and  nearly  two-thirds  of  this  falls  in 
the  summer  and  autumn.  The  annual  relative  humidity 
at  the  capital  is  very  high,  averaging  not  far  from  80 


per  cent.  The  annual  rainfall  increases  eastward  from 
San  Juan,  until  near  the  northeast  corner  of  the  island 
it  exceeds  100  inches.  It  increases  also  upon  the  high- 
lands of  the  interior,  reaching  a  maximum  upon  the  di- 
viding ridge  of  nearly  100  inches.  The  south  slope  of 
the  island,  on  the  other  hand,  is  much  drier,  both  rain- 


Tomato-erowinB  in  Porto  Rico, 
The  plants  are  tied  to  cords 
supported  on  stakes. 


fall  and  atmospheric  moisture  being  less,  so  much  so 
that  in  some  regions  irrigation  is  necessary  for  cultiva 
tion  of  crops. 

Owing  to  the  fact  that  Porto  Rico  has  for  centuries 
maintained  a  dense  population  almost  entirely  supported 
by  agriculture,  a  large  portion  of  its  surface  is  under 
cultivation,  and  only  a  trifling  proportion  remains  in  its 
natural  condition.  Hence  little  of  its  vegetation  is  in- 
digenous. The  native  fauna  of  the  island  is,  owing  to 
the  same  cause,  very  limited.  There  are  no  large  mam 
mals  except  such  as  are  domesticated.  It  is  said  that 
there  are  no  noxious  reptiles  and  few  insect  pests. 

Of  the  total  area  of  Porto  Rico— 3,606  square  miles— 
2,743  square  miles  were  included  within  farms.  This  is 
76  per  cent,  or  more  than  three-fourths  of  the  area  of 
the  island.  The  area  under  cultivation  was  747  square 
miles,  or  not  less  than  21  per  cent  of  the  entire  area  of 
the  island.  These  figures  are  in  strong  contrast  with 
those  for  Cuba,  of  which  29.9  per  cent  only  were  in- 
cluded within  farms  and  only  3  per  cent  of  the  area  of 
the  island  was  under  cultivation.  They  approach  more 
nearly  the  condition  of  things  in  the  United  States, 
where  in  1890  16  per  cent  was  under  cultivation.  Yet, 
considering  the  density  of  the  rural  population,  which 
is  far  beyond  that  of  any  part  of  the  United  States,  the 
proportion  of  cultivated  land  is  small.  To  illustrate 
this,  consider  the  case  of  Illinois,  in  which  the  number  of 
rural  inhabitants  to  a  sqtiare  mile  was  in  1890  but  42,  or 
less  than  one-fifth  as  great  as  in  Porto  Rico,  while  more 
than  seven-tenths  of  its  area  was  under  cultivation. 

The  total  number  of  farms  in  Porto  Rico  was  39,021; 
the  total  area  was  1,757,774  cuerdns  (practically  equiva- 
lent to  an  acre) ;  the  average  farm  had  an  area  of  but 
45  cnerdas,  or  acres;  the  cultivated  land  comprised 
4:77,987 cnerdas,  an  average  to  a  farm  of  only  12  cnerdas. 
In  the  United  States  in  1890  the  average  farm  contained 
137  acres,  of  which  78  acres  were  improved.  In  Cuba 
the  average  farm  had  an  area  of  142  acres,  of  which, 
however,  only  about  13  acres  were  under  cultivation. 

The  only  measure  of  agricultural  products  which  was 
obtained  hj  the  census  consisted  in  the  area  cultivated 
in  each  crop.  Measured  in  this  way,  the  following  table 
shows  the  relative  importance  of  each   such  crop,  ex- 
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pressed  in  percentages  of  the  total  area  of  cultivated 

land: 

Per  cent. 

CoflPee 41 

Sugar  cane 15 

Bananas 14 

Sweet  potatoes 8 

Indian  corn 4 

Malangas  [Colocasia,  Xanthosonia  ?J 2 

Rice 2 

Cocoanuts 1 

Tobacco 1 

From  the  above  it  is  seen  that  coffee  is  much  the  most 
important  crop  of  the  island ;  that  sugar  cane  is  of  much 
less  relative  importance  than  in  Cuba,  and  that  tobacco, 
which  is  one  of  the  leading  crops  of  Cuba,  is  here  of 
trifling  importance. 

To  illustrate  the  tenure  of  land  under  different  crops 
and  the  race  of  the  occupant,  the  following  table  is  pre- 
sented, showing,  for  different  tenures  and  races  in  per- 
centages, the  proportion  which  was  planted  in  each  of 
the  different  crops  above  enumerated: 

White 
Crop.  owners. 

Tobacco 1 

Sugar  cane 14 

Rice 2 

Sweet  potatoes.    7 

Malangas 2 

Yams 

Bananas 15 

Cocoanuts 1 

Coffee 47 

Indian  corn 4 

It  is  seen  from  the  above  table  that  of  the  cultivated 
area  owned  by  whites  47  per  cent,  or  nearly  half,  was 
planted  in  coffee.  Bananas  occupied  15  per  cent,  and 
sugar  cane  14  per  cent.  Of  the  area  rented  by  whites, 
on  the  contrary,  47  per  cent  was  planted  in  sugar  cane 
and  but  18  per  cent  in  coffee.  This  distribution  of  crops 
among  the  areas  owned  by  negroes  was  wider,  coffee 
occupying  nearly  one-third  of  the  area,  while  sugar 
cane,  the  second  most  important  crop  in  the  island, 
occupied  only  2  per  cent.  Among  colored  renters  the 
areas  were  also  widely  scattered. 

PORTULACA  (Latin  name,  of  uncertain  history). 
Portulacdcece.  Purslane.  Low,  fleshy,  often  trailing, 
annual  or  perennial  herbs,  of  perhaps  20  species,  in 
tropical  and  temperate  regions,  mostly  American.  Lvs. 
mostly  alternate,  thick,  sometimes  terete,  entire  :  fls. 
mostly  terminal,  usually  with  5  distinct  petals  and  with 
several  to  many  stamens,  both  borne  on  the  calyx  or 
receptacle-rim:  fr.  a  small,  conical,  circumscissile  cap- 
sule (Fig.  1917),  containing  many  small  seeds.  The 
flowers  of  Portulaca  open  in  direct  sunshine,  but  close 
in  shadow.  Two  annual  species  are  in  cultivation,  both 
thriving  in  the  hottest  exposures. 

grandifldra,  Hook.  Rose  Moss.  Figs.  1925-6.  Stem 
slender  and  terete,  prostrate  or  ascending,  not  rising 
over  6-10  in.,  hairy  in  tufts  at  the  joints:   lvs.  scattered 

or  somewhat  clustered, 
short  and  terete  :  fls. 
large  (usually  1  in.  or 
more  across  in  the  cult, 
forms),  terminal  and 
subtended  by  clustered 
lvs.,  in  many  bright  col- 
ors, soon  withering  : 
seeds  small,  metallic- 
gray  or  gray-black.  Bra- 
zil and  S.  B.M.  2885. 
R.H.  1877:90.  Gn.  45,  p. 
4.'{6.  — Said  to  be  peren- 
nial under  glass.  Runs 
into  many  garden 
forms,  as:  Var.  Th61- 
lusonii,  Hort.  (P.  Thel- 
liiaoni,  Lindley),  with  handsome  orange-scarlet  fls. 
B.  R.  26:.3I.  R.H.  1852:5.  Var.  splendens,  Hort.  (P. 
OillieHii,  Hook.),  light  red-purple.  B.M.  3004.  Var. 
albifldra,  Hort.,  clear  white.  Var.  sulphilrea  or  Th6r- 
burni,  Hort.,  dark  yellow.    Var.  caryophylloides,  Hort., 


red,  striped  white.  Var.  Bedmanni,  Hort.,  clear  white 
and  purple  striped.  Colors  of  the  cultivated  Portulacas 
range  from  pure  white  to  yellow,  rose,  scarlet,  deep  red, 
and  almost  purple,  with  many  striped  forms.  There  are 
also  many  full  double  strains.     The  Rose  Moss  is  most 


1925.  Capsule  of  Portulacea 
grandiflora  (X%). 


1926.  Portulaca  erandiflora  (X  >2). 


easy  of  culture  if  it  is  given  a  hot  and  rather  dry  soil. 
It  needs  full  sun.  The  seeds  require  a  rather  high  tem- 
perature for  germination,  and  therefore  they  are  sown 
rather  late,  — not  until  corn-planting  time.  Sometimes 
they  are  started  indoors,  but  usually  they  are  sown  di- 
rectly where  the  plants  are  to  stand.  The  soil  need  not 
be  rich.  The  plant  makes  excellent  edgings,  and  is  good 
for  growing  in  dry  rockwork.  A  large  patch  of  it  gives 
a  brilliant  display  of  color  in  sunny  weather,  but  the 
flowers  do  not  open  in  dull  weather.  Seed  of  the  dou- 
ble varieties  produces  more  or  less  single- flowered 
plants,  unless  saved  from  cuttings  of  double-flowered 
plants,  but  the  singles  usually  bloom  earlier  than  the 
doubles.  Let  the  plants  stand  10-12  inches  apart.  They 
are  tender  to  frost.  The  plant  often  self -sows, and  in  some 
places  it  persists  about  old  gardens.  Portulaca  grandi- 
flora was  first  described  by  Hooker  in  1829  in  the  Botani- 
cal Magazine.  The  flowers  were  described  as  "orange- 
colored,  or  of  a  very  bright  reddish  purple."  The  plant 
was  "discovered  by  Dr.  Gillies,  growing  in  light  sandy 
soil,  in  various  situations  between  the  Rio  del  Saladillo, 
or  western  boundary  of  the  Pampas,  and  the  foot  of  the 
mountains  near  Mendoza.  On  the  western  side  of  Rio 
Desaguardero  plants  were  in  great  profusion,  giving  to 
the  ground  over  which  they  were  spread  a  rich  purple 
hue,  here  and  there  marked  with  spots  of  an  orange 
color,  from  the  orange-colored  variety  which  grew  in- 
termixed with  the  others." 


1927.  Portulaca  oleracea,  the  common  Purslane  (.X  3^). 

oler^cea,  Linn.  Purslane.  Puslev  Figs.  1927, 1928. 
A  common  trailing  weed  in  sandy  ground,  ;mt  also  cul- 
tivated in  improved  strains  as  a  pot-herb.  lvs.  small, 
spatulate  or  narrow-obovate,  very  obtuse,  thick,  dull 
green  or  reddish:  fls.  small,  yellow,  the  7-12  stamens 
sensitive  to  a  touch.    Widely  distributed  in  many  coun- 
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tries;  probably  native  to  the  southwestern  parts  of  the 
U.  S.,  but  it  is  considered  that  it  is  introduced  into  the 
East  and  North.  In  sandy  and  loamy  soils  it  is  one  of 
the  commonest  and  most  persistent  of  weeds,  but  it  is 
little  known  on  heavy  lands.  The  common  wild  plant  is 
prized  for  "greens"  in  some  regions,  but  the  French  up- 
right forms  (Fig.  1928)  are  much  better,  as  they  are 
larger  and  more  tender;  these  improved  varieties  look 
very  different  from  the  common  "  Pusley  ";  they  are  easy 
of  culture.  For  a  discussion  respecting  the  nativity  of 
Purslane  in  North  America,  see  Gray  &  Trumbull,  Amer. 
Jour.  Sci.  25,  p.  25.3.  L_  jj_  g_ 


1928.  Portulaca  oleracea,  the  cultivated  upright  form  (X  %). 


POSOftUflRIA  (from  a  native  name  in  Guiana). 
Hithidcece.  About  a  dozen  tropical  American  glabrous 
trees  and  shrubs  with  thick  opposite  entire  Ivs.,  tubular 
fragrant  white,  rose  or  scarlet  fls.  in  terminal  corymbs, 
and  a  berry-like  fruit.  The  fls.  are  5-merous:  ovary 
1-2-loculed,  the  style  with  2-parted  stigma.  Several 
species  are  mentioned  in  Old  World  horticultural  litera- 
ture, all  warmhouse  plants,  but  only  one  has  appeared 
in  the  American  trade,  P.  longifldra,  Aubl.  (sometimes 
erroneously  written  P.  ZoH(/i7rtZ/rt).  This  species  is  na- 
tive to  French  Guiana.  It  is  a  handsome  free-flowering 
bush  5-8  ft.  high:  Ivs.  oblong-acuminate,  narrowed  at 
the  base,  thick  and  shining:  fls.  12  or  more  in  a  cluster, 
3-5  in.  long,  waxy  white,  very  fragrant,  the  slender  tube 
curved,  hairy  in  the  throat.  Prop,  by  cuttings  of  ripen- 
ing wood.  L.  H.  B. 

POT.     See  Potting  and  Pots. 

POTAMOGfiTON  (compound  of  Greek  words  signify- 
ing that  these  are  river  plants) .  Naiadcice(e.  Pond- 
weed.  A  rather  large  genus  (50  or  CO  species)  of 
aquatic  plants  in  temperate  and  sometimes  in  tropical 
regions,  a  few  of  which  are  sometimes  grown  in  aquaria 
and  ponds.  Nearly  40  species  are  native  to  North 
America.  They  are  weedy  plants,  attaching  themselves 
to  the  bottom  in  ponds,  lake  margins  and  in  shallow 
streams,  and  holding  their  small  spikes  of  inconspicuous 
flowers  above  the  water  in  midsummer.  In  many  of  the 
species  there  are  two  kinds  of  leaves,  the  narrow  sub- 
merged ones  and  the  broad  floating  ones.  The  small 
perfect  flowers  have  4  greenish  perianth-segments,  4  sta- 
mens, and  usually  4  sessile  1-ovuled  ovaries:  fr.  a  nut- 
let with  a  coiled  or  hooked  embryo.  The  Potamogetons 
are  very  difficult  plants  for  the  systematic  botanists, 
and  it  is  not  worth  while  to  describe  any  of  the  species 
here.  There  are  none  which  are  generally  known  in  the 
trade.  They  are  likely  to  be  weeds  in  lily  ponds.  For 
the  Amer.  species,  see  Morong,  Mem.  Torr.  Club.  3,  No. 


2;  also  the  current  manuals.  Three  species  have  come 
into  slight  notice  in  American  gardens:  P.  crispus, 
Linn.,  and  P.  nutans,  Linn.,  natives,  and  P.  densus, 
Linn.,  European.    Easily  grown.  l_  jj_  b. 

POTASH.     See  Fertilizers  and  Fertility. 

POTATO    is  one  of   the  most  widely    cultivated    and 

Valuable  of  esculent  tubers.  It  is  Sotanum  tuberosum 
of  the  botanists,  and  is  allied  to  several  powerful  nar- 
cotics, such  as  tobacco,  henbane  and  belladonna,  and 
also  to  the  tomato,  eggplant  and  capsicum.  The  Potato 
is  a  native  of  the  elevated  valleys  of  Chile,  Peru  and 
Mexico,  and  a  form  of  it  is  found  in  southern  Colorado 
(see  Solanum) .  It  probably  was  carried  to  Spain  from 
Peru  early  in  the  sixteenth  century.  It  seems  to  have 
been  introduced  into  Europe  as  early  as  15()5.  Sir  Wal- 
ter Raleigh,  in  1585,  is  said  to  have  brought  back  the 
Potato  from  the  "new  country."  Recent  investigation, 
however,  seems  to  give  the  credit  of  introducing  the 
Potato  into  England  to  Sir  Francis  Drake,  in  1586.  As 
Batatas  Virginiana  it  was  figured  and  described  by 
Gerarde  in  1597.  It  is  probable  that  these  circum- 
stances led  to  erroneously  giving  the  credit  of  intro- 
ducing the  Potato  to  Raleigh  instead  of  to  Sir  John 
Hawkins.  The  wild  varieties  in  their  native  habitat 
still  bear  a  close  resemblance  to  cultivated  varieties 
except  for  the  enlarged  vine  and  abnormal  development 
of  the  tubers  in  the  latter.  During  the  seventeenth  cen- 
tury the  Potato  was  cultivated  in  gardens  in  several 
European  countries.  It  was  recommended  by  the  Royal 
Society  of  London  in  1663  for  introduction  into  Ireland 
as  a  safeguard  against  famine.  The  cultivation  of  the 
Potato  as  a  field  crop  became  somewhat  common  in  Ger- 
many soon  after  1772,  at  which  time  the  grain  crops 
failed  and  Potatoes  were  a  welcome  substitute  for  the 
bread-corn.  It  was  near  the  middle  of  the  eighteenth 
century  before  it  acquired  any  real  importance  in  Eu- 
rope, outside  of  Ireland  and  a  few  restricted  localities 
in  other  countries.  As  late  as  1771  only  a  white  and  red 
variety  were  mentioned  in  one  of  the  most  important 
English  works  on  gardening.  The  plants  were  enor- 
mously productive,  but  the  tubers  were  poor  in  quality, 
so  poor  in  fact  that  their  chief  use  was  as  food  for 
domestic  animals;  and  only  when  the  bread  corns 
failed  were  they  used  to  any  extent,  and  even  then  as  a 
substitute.  By  1840  the  Potato  had  been  largely  substi- 
tuted in  Ireland  for  the  cereals  and  other  similar  food 
crops,  as  the  yield  of  Potatoes  in  weight  exceeded  by 
twenty  to  thirty  times  the  yield  of  wheat,  barley  or  oats 
on  an  equal  amount  of  land.  This  large  dependence  on 
a  single  food  crop  finally  resulted  in  a  wide-spread 
famine.  The  Potato  blight  which  appeared  in  the  United 
States  in  1845  devastated  Ireland  in  1846.  During  two 
years,  1846  and  1847,  a  conservative  estimate  places  the 
numbers  who  perished  for  want  of  food  or  from  dis- 
eases caused  by  a  meager  diet  of  unhealthy  and  unnu- 
tritious  food  at  600,000.  By  1848  the  plague  had  virtually 
disappeared. 

The  roots  of  the  Potato  are  distinct  from  the  tubers. 
Usually,  two  to  four  roots  start  from  the  stalk  at  the 
base  of  each  underground  stem  which,  when  enlarged 
at  the  end,  forms  the  Potato.  See  Fig.  1929.  Roots  may 
also  start  where  underground  stems  are  wanting.  The 
Potato  is  a  perennial  plant.  The  accumulated  starch  in 
the  tubers  furnishes  an  abundant  supply  of  no\irish- 
ment  for  the  plants  growing  from  the  eyes  or  buds  un- 
til they  are  well  above  ground.  So  much  food  is  stored 
that  not  infrequently  small  young  tubers  are  formed  on 
the  outside  of  Potatoes  left  in  the  cellar  during  the 
summer.  Potatoes  grow  from  two  to  even  three  feet 
high,  have  smooth,  herbaceous  stems,  irregularly  pin- 
nate leaves,  and  wheel-shaped  flowers  (Fig.  1930)  vary- 
ing in  breadth  from  1  to  IK  inches  and  in  color  from 
bluish  white  to  purple.  They  bear  a  globular  purplish 
or  yellowish  fruit  or  seed-ball  of  the  size  of  a  goose- 
berry, containing  many  small  seeds. 

The  dry  matter  of  Potatoes  is  composed  largely  of 
starch.  Being  deficient  in  nitrogen,  the  Potato  is  ill- 
adapted  for  an  exclusive  diet,  and  should  be  used  in 
connection  with  food  containing  a  high  percentage  of 
proteids,  such  as  lean  meats,  peas,  beans  and  eggs. 
The  lack  of  vegetable  fats  may  be  supplied  by  butter. 
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gravy,  and  oaten  meal.     The  composition  of  the  Potato 

varies  widely.    An  average  of  13G  analyses  is  as  follows: 

Water.     Ash.      Protein.  Starch.   Fat. 

?{  ^  56  ^  ^ 

Potatoes 78  1  2.2  18  .1 

Oatmeal 7.9  2  14.7  07.4       7.1 

Graham  tioiir 13.1  1.8  11.7  69.8       1.7 

The  nutritive  ratio  of  wheat  is  1  to  5.37,  almost  per- 
fect; that  of  Potatoes  1  to  18.29,  entirely  too  wide.  Many 
foods,  in  their  natural  state,  as  Potatoes,  are  more  or 
less  deficient  in  mineral  matter.  Notable  among  these 
are  rice  and  wheaten  flour— the  former  containing  but 
0.4  per  cent  and  the  latter  0.5  per  cent  of  ash. 

Notwithstanding  the  fact  that  the  Potato  alone  forms 
an  unbalanced  ration,  it  is  used  more  universally  as  a 
food  than  any  other  esculent  vegetable  in  localities 
adapted  to  its  growth.  Potatoes  contain  a  small  amount 
of  a  somewhat  poisonous  substance.  When  exposed  to 
the  direct  rays  of  the  sun  for  some  time  and  "greened," 
the  deleterious  substance  is  so  greatly  increased  that 
the  water  in  which  they  are  boiled  is  not  infrequently 
used  to  destroy  vermin  on  domestic  animals.  In  any 
case  the  water  in  which  Potatoes  are  cooked  should  not 
be  used  in  the  preparation  of  other  foods. 

There  are  many  hundred  varieties  of  Potatoes.  New 
varieties  are  constantly  supplanting  the  old  ones.  As 
new  varieties  are  usually  produced  under  superior  con- 
ditions, when  they  are  placed  in  field  culture  anil  under 
more  difficult  conditions  they  tend  to  degenerate.  Old 
varieties  which  have  "run  out"  often  find  their  way  into 
a  locality  where  conditions  are  superior.  Here  their 
valuable  qualities  may  be  restored  or  even  intu-eased, 
and  they  are  then  generally  reintroduced  under  a  new 
name  (see  Bailey,  "Survival  of  the  Unlike,"  for  discus- 
sion of  the  running  out  of  Potatoes).  Usually  new 
varieties  are  secured  from  seeds,  but  the  seeds  of  a 
single  ball  cannot  be  depended  upon  to  propagate  the 
parent  type.  The  tubers  of  the  mo^^t  promising  seed- 
ling varieties  are  planted,  placed  under  superior  condi- 
tions, and  out  of  many  hundred  varieties  tested,  a 
single  one  may  Iprove  to  be  worthy  of  introduction. 
The  world  owes  much  to  Rev.  Chauncey  E.  Goodrich,  of 
Utica,  N.  Y.,  for  his  painstaking  efforts  not  only  to  im- 
prove the  Potato,  but  also  for  originating  and  introduc- 
ing several  valuable  varieties.  The  acquired  habit  o^ 
producing  enlarged  underground  stems  has  been  so 
greatly  accentuated  that  the  normal  tendency  to  pro- 
duce seed-balls  has  been  nearly  obliterated,  especially 
in  the  early  varieties.  The  Potato  is  sensitive  to  frost 
and  therefore  must  complete  its  growth  in  most  locali- 
ties in  from  three  to  six  months.  The  period  of  devel- 
opment may  be  shortened  by  exposing  the  seed  Pota- 
toes to  the  more  or  less  direct  rays  of  the  sun  in  a  tem- 
perature  of   about   60°   for   one   to   two    weeks  before 


1929.  Underground  parts  of  Potato  plant. 

Showing  the  fibrous  roots  and  the  stem.^  ending  in  tubers. 

The  old  seed-piece  is  seen  near  the  bottom. 

planting.  Some  of  the  starch  is  transformed  into  sugar, 
■which  causes  the  eyes  or  buds  to  develop  into  minia- 
ture, short,  tough  plants  or  "rosettes,"  which  results, 
•wh(;n  the  Potatoes  are  planted,  in  hastening  growth  and 
shortening  the  period  between  planting  an(l  harvesting. 
Some  varieties,  when  thus  treated  and  planted  in  warm, 
rich,   sandy  soil,  produce  merchantable    tubers   in   six 


weeks.  In  cutting  Potatoes  for  planting,  each  eye  shou.a 
be  supplied  with  an  abundance  of  food  to  start  the 
young  plants  off  vigorously:  the  pieces  should  be  as 
large  as  possible  and  yet  not  bear  more  than  one  or  two 
eyes  (Fig.  1931).  While  the  late  varieties  thrive  best 
in  a  moist,  cloudy  climate  and  in  a  rich,  loamy  soil. 
Potatoes  may  be  successfully  produced  in   light   soils 


1930.  Flowers  and  foliage  of  Potato  (X  K)- 

and  under  cloudless  skies.  Dryish,  sandy  or  sandy 
loam  soils  not  only  produce  earlier  Potatoes  than  cold, 
damp  lands,  but  tubers  of  a  better  quality.  "Mealy" 
Potatoes  contain  less  moisture  than  do  those  which 
remain  somewhat  hard  when  cooked.  Americans  prefer 
the  former;  most  Europeans  the  latter. 

For  market-gardening,  varieties  such  as  Early  Rose 
are  planted  2  to  3  inches  deep  in  dry,  warm  soils,  as 
soon  as  danger  from  frost  has  passed.  Level  tillage  is 
practiced  until  the  vines  are  nearly  full  grown,  when 
the  rows  are  slightly  hilled  by  passing  an  implement, 
provided  with  a  single  large  shovel  with  or  without 
wing-attachments,  between  the  rows.  A  threefold  ef- 
fect is  secured  :  weeds  are  destroyed  ;  the  land  is 
raised  into  ridges,  whereby  the  soil  is  made  warmer  and 
drier,  thus  inducing  early  fruitage  ;  the  young  Pota- 
toes are  prevented  from  becoming  green  by  exposure  to 
the  sun.  Most  early  varieties  have  a  tendency  to  set 
tubers  near  the  surface.  Sandy  lands,  which  are  well 
suited  to  raising  early  Potatoes,  are  too  frequently  de- 
ficient in  plant-food,  and  resort  is  had  to  either  barn 
manure  or  chemical  fertilizers.  The  former,  especially 
if  not  fully  rotted,  increases  the  tendency  to  produce 
rough  or  scabby  Potatoes,  while  the  use  of  chemical 
manures  containing  but  a  small  pei-centage  of  nitrogen 
tends  to  produce  smooth  tubers  of  a  high  quality.  A 
liberal  dressing  for  an  acre  is  20  lbs.  of  ammonium  sul- 
fate, 80  lbs.  of  dried  blood,  150  lbs.  of 
acid  phosphate  and  150  lbs.  of  muriate 
of  potash.  These  would  furnish  17,  21 
and  75  lbs.,  respectively,  of  the  plant- 
foods  named.  These  concentrated  fer- 
tilizers should  be  thoroughly  mixed 
and  incorporated  with  the  soil  by  pass- 
ing a  sjnall  single-shoveled  plow  along 
the   open  marks  made  to  receive  the  1931. 

seed  Potatoes.      Market- gardeners  A  good  cutting  or 
often  use  wood  ashes  at  the  rate  of  50        seed-piece, 
to  80  bushels  per  acre. 

Frequently  a  second  crop  follows  the  early  Potatoes. 
In  any  case  a  cover-crop  (peas,  clover  or  winter  vetches) 
should  be  sown  after  the  Potatoes  are  dug  if  no  second 
harvest  crop  follows;  if  it  does  follow,  then  a  cover- 
crop  may  be  sown  at  or  just  before  the  last  inter-cul- 
ture is  given.  In  any  case,  provide  some  kind  of  a 
cover-crop  to  digest  the  plant-food,  to  afford  humns 
and  conserve  nitrogen  for  succeeding  'crops,  and  to 
cover  the  land  during  tli(^  rainy  and  cold  winter  periods 
when  the  soil  'would  otherwise  be  idle  and  losing 
fertility. 

Late  Potatoes  are  planted  three  or  four  weeks  after 
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the  eai-ly  ones  and  about  two  inches  deeper.  Inter-til- 
lage should  be  given  about  every  ten  days,  keeping  the 
_ground  practically  level,  and  be  continued  late  in  the 
season,  that  an  earth-mulch  may  be  kept  intact  to  con- 
serve moisture  during  the  hot,  dry  period  when  the 
young  tubers  are  forming.  Three  to  four  tillings  may 
suffice  for  early  Potatoes,  six  to  seven  for  late  varieties. 


1932.  Potato  blight. 
True  or  late  blight  on  the  left;  early  blight  ou  the  right. 

The  yield  per  acre  of  Potatoes  in  the  United  States  is 
meager,  88.6  bus.  being  the  average  for  1899.  Under 
favorable  soil  and  climatic  conditions,  with  rational 
methods  of  procedure,  200  to  400  bus.  are  not  uncom- 
mon, and  under  superior  conditions  more  than  1,000 
bus.  per  acre  have  been  secured.  H.  C.  Pierson,  of  Pit- 
cairn,  N.  Y.,won  first  prize  for  the  largest  amount  of 
Potatoes  grown  from  one  pound  of  seed  in  a  single  sea- 
son. By  dividing  the  eyes  and  planting  them  in  the 
greenhouse  in  the  winter,  and  after  a  little  time  re-di- 
viding them,  and  this  continued  until  many  plants  were 
secured,  he  was  enabled  to  raise  2,558  lbs.  of  Potatoes 
in  the  open  from  one  pound  of  seed,  being  an  increase 
of  more  than2,500  fold.  A.  P.  Rose,  of  Peun  Yan,  N.  Y., 
and  C.  F.  Thompson,  of  Lee,  N.  H.,  secured,  by  simi- 
lar methods,  2,349  lbs.  and  2,118  lbs.  respectively.  The 
low  average  yield  is  due,  in  part,  to  the  ravages  of  the 
many  enemies  of  the  Potato  plant,  which,  uncontrolled, 
sometimes  destroy  the  crop,  and  usually  seriously  dimin- 
ish the  yield.  In  the  United  States  the  Potato  is  not  so 
universally  used  as  in  Europe,  though  its  use  as  a  food 
is  steadily  increasing.  The  average  annual  production 
in  the  U.  S.  from  1881  to  1890  was  169,809,053  bus., 
while  the  yield  in  1899  was  228,783,232  bus.,  which  sold 
for  an  average  price  of  thirty-nine  cents  per  bushel. 
New  York  stands  first  in  Potato  production,  producing 
28,707,976  bus.  of  the  total  yield.  The  crop  of  Europe 
aggregates  more  than  the  entire  wheat  crop  of  the 
world.  The  average  production  of  the  European  coun- 
tries from  1881  to  1890  was:  Prance,  396,746,138  bus.; 
Austria,  306,984,697  ;  Germany,  891,732,040  ;  Russia, 
300,315,070;  the  United  Kingdom,  228,093,397  bus.  In 
1898  the  United  States  exported  581,833  bus.  and  im- 
ported 530,420  bus.  For  further  information,  consult 
the  Experiment  Station  bulletins,  Carman's  "New  Po- 
tato Culture"  and  Terry's  "A  B  C  of  Potato  Culture"; 
also  bulletins  and  reports  of  various  experiment  sta- 
tions. 

The  most  common  enemy  to  the  Potato  plant,  the  Col- 
orado Potato  bug,  is  easily  destroyed  by  applications  in 
a  powder  or  in  a  liquid  of  Paris  green  to  the  vines 
when  the  bugs  first  appear.  The  fungus  Phyfophthora 
infestans  causes  the  true  blight  (Fig.  1932),  which  re- 
sults in  the  potato-rot.  The  true  blight  may  be  kept  in 
check  by  frequent  and  thorough  sprayings  with  Bor- 
deaux mixture.  It  is  always  well  to  incorporate  Paris 
green  with  the  mixture  that  any  remaining  bugs  may 
be  destroyed.  The  Bordeaux  mixture  is  also  useful  in 
protecting  in  part  the  plants  from  the  flea-beetle.     Two 


or  three  applications  are  usually  made  during  the 
summer.  The  early  blight  is  more  common  than  the 
true  or  late  blight.  It  causes  the  shriveling  and  death 
of  the  foliage  (Pig.  1932).  It  is  usually  the  combined 
result  of  several  causes,  chief  amongst  which  are  fungi, 
flea-beetle,  drought.  Thorough  good  care  and  spraying 
with  Bordeaux  mixture  are  the  best  treatments.  A  good 
Potato  field  should  look  like  that  in  Fig.  19.33  (adapted 
from  American  Agriculturist) ;  and  the  picture  also 
shows  a  good  spraying  rig.  i   p_  Roberts. 

Potato  Culture  at  Norfolk.  — The  Irish  Potato  crop 
at  Norfolk,  Va.,  reaches  about  a  half  million  barrels 
annually.  It  is  planted  in  February  and  March,  and 
marketed  in  June  and  July  — say  from  June  20  to  July  20. 

The  land  for  Potatoes  ranges  from  a  sandy  loam  to 
a  clayey  loam,  all  on  a  subsoil  of  clay.  Some  years 
the  higher  sandy  lands  do  the  best,  sometimes  the  lower 
more  clayey  lands  give  the  best  results,  depending  on 
the  amount  and  distribution  of  the  rainfall,  which  is 
generally  from  4  to  6  inches  per  month.  The  land  is 
plowed  with  a  two-horse  plow,  in  October,  November, 
or  December,  and  then  lies  until  some  time  in  January 
or  February,  depending  on  the  character  of  the  winter. 
It  is  then  replowed,  and  harrowed  down  level  and 
smooth;  as  the  land  is  mellow  it  all  works  down  as 
pliable  and  as  fine  as  the  best  of  garden  soil.  If  Pota- 
toes are  to  be  grown  alone  on  the  land,  the  rows  are  laid 
out  with  a  single  plow,  turning  out  a  furrow,  nearly 
down  to  the  suljsoil,  and  2%  ft.  apart.  Fertilizer  to  the 
amount  of  800  or  1,000  lbs.  to  the  acre  is  drilled  into 
the  furrows,  and  a  little  plow  with  a  sort  of  subsoil 
attachment  is  run  in  the  row  to  mix  the  fertilizer  with 
the  earth,  and  to  stir  up  the  hard  soil  at  the  bottom  of 
the  furrow. 

The  seed  Potatoes  are  cut  to  one  eye,  and  dropped 
about  12  to  15  in.  apart,  and  then  covered  with  a  small 
turning  plow  with  two  furrows.  As  soon  as  the  Potato 
begins  to  sprout  well,  and  before  it  has  made  its  ap- 
pearance, a  smoothing  harrow  is  run  across  the  rows, 
cutting  off  the  top  of  the  ridges  and  bringing  the  Potato 
sprouts  near  to  the  surface.  This  kills  all  the  early 
growth  of  weeds  and  leaves  the  land  in  good  condition 
for  the  tender  plants  to  break  through.  As  soon  as  the 
rows  can  be  followed,  a  single  plow  is  run  along  the 
sides  of  the  row,  turning  the  earth  away  from  the  row 
on  both  sides.  Then  a  Breed  or  a  Hallock  weeder,  or 
any  other  good  weeder,  is  run  over  the  field,  crossing 
the  rows  as  far  as  possible  at  right  angles.  This  leaves 
the  land  free  from  grass  or  weeds ;  and  the  remainder 


1933.   Spraying  Potatoes. 


of  the  cultivation  consists  in  turning  the  dirt  well  to 
the  rows;  then  a  short  campaign  against  the  potato 
bug,  and  the  crop  is  made.  About  half  of  the  seed  used 
is  home-grown.  To  secure  this  home  seed,  a  second  crop 
of  Potatoes  is  grown,  using  seed  taken  from  the  first 
crop,  planting  about  August  1.  This  second  crop  stands 
until  the  first  autumn  frosts,  say  some  time  in  No- 
vember,   and    then    it    is    plowed   out,    and   the   larger 
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Potatoes  are  used  for  market,  the  smaller  ones  for 
seed.  Many  people  prefer  this  to  the  seed  purchased 
from  Maine  or  Michigan.  The  seed  is  cut  to  one  eye, 
and  about  two  barrels  is  necessary  to  use  in  planting 
one  acre.  Some  fanners  apply  less  fertilizer,  provided 
their  laud  is  in  good  heart  or  productive  condition; 
some  apply  a  part  of  the  fertilizer  at  tlie  bottom  of  the 
drill,  and  the  balance  at  the  side  of  the  row  when  the 
dirt  is  turned  away  from  the  row.  One  good  thorough 
application  of  Paris  green  or  London  purple  at  the 
right  time  destroys  the  bug,  although  most  farmers 
have  to  go  over  their  fields  two  or  more  times. 

In  digging,  most  farmers  use  the  common  two-horse 
plow,  running  the  plow  under  the  row  and  lifting  all 
the  Potatoes  out,  still  attached  to  the  vine,  as  the 
vine  is  always  green  at  time  of  digging,  and  the  Pota- 
toes are  firmly  attached  thereto.  The  hands  then  fol- 
low and  lift  up  the  vines  with  the  Potatoes  attached, 
put  the  Potatoes  in  barrels  at  10  cents  per  barrel. 
Barrels  are  then  headed  ups  by  firmly  nailing  on  a  can- 
vas cover,  and  placed  in  farm  wagons  to  be  hauled  to 
the  city  or  to  some  near-by  watercourse  or  railway, 
for  shipment  to  the  great  markets  in  the  U.  S.  east  of 
the  Mississippi  and  north  of  the  Ohio,  and  all  the  At- 
lantic seaboard  markets.  The  cost  of  barrel  is  about 
20  cents  each,  including  the  cover.     The  freight  is  18 


1934.   Potato-growing  in  the  Dismal  Swamp.  Va. 

cents  per  barrel  to  Baltimore  and  Washington,  20  cents 
to  New  York  and  Philadelphia,  and  about  30  cents  to 
Boston.  The  Potatoes  are  handled  by  commission  men 
at  the  different  markets  at  8  per  cent  commission. 

The  yield  will  run  from  40  to  60  and  even  to  80  bar- 
rels to  the  acre  and  the  price  from  $1  to  $3  per  bar- 
rel; the  yield  depending,  of  course,  upon  the  soil,  the 
season,  and  the  cultivation;  the  price  depending  on  the 
old  crop  on  hand,  the  condition  of  the  consuming  masses, 
whether  it  is  the  year  of  presidential  election  or  not,  and 
the  character,  condition,  and  earliness  of  the  Potato 
sections  coming  in  competition  with  this  section. 

Sometimes  the  Potato  rows  are  made  farther  apai't 
and  berries  are  set  in  between  the  rows.  Often  the  Po- 
tato crop  is  followed  by  corn  the  same  season,  making 
two  fine  staple  farm  crops  from  the  same  land  the  same 
.season.  Sometimes  these  second  crops  of  corn  are  sown 
full  of  cow-peas  at  the  last  working  of  the  corn,  and 
then  such  a  mass  of  vegetation  is  grown  that  it  is  almost 
impossible  to  turn  it  under  after  the  corn  is  harvested. 
Some  of  the  finest  Potato  land  is  found  on  the  margins 
of  the  famous  Dismal  Swamp,  a  few  miles  south  of  Nor- 
folk, Va.  Fig.  193  ^.  Whenever  the  seasons  are  a  little  in- 
clined to  be  dry,  such  land  turns  out  the  finest  and  nicest 
Potatoes  to  be  found  anywhere.  One  grower,  wliose  f arrrP 
has  been  reclaimed  from  what  was  once  the  "Swamp," 
has  raised  as  high  as  2."), 000  barrels  in  a  single  season. 
A  navigable  arm  of  the  sea  ran  to  within  a  half  mile  of 
his  "Potato  patch,"  and  a  "tram  railway"  run  by  mule- 
power  enabled  him  to  put  his  Potatoes  into  market  as 
easily  and  as  expeditiously  as  the  man  beside  him  who 
grew  250  ])arrels.  The  scarcity  of  lal)or  will  eventually 
compel   the   use  of  the  improved  machinery;   and  the 


probability  is  that  the  acreage  devoted  to  Potatoes  is  to 
be  lessened  instead  of  increased.  A.  Jeffers. 

Potatoes  in  the  South. —  It  is  an  easy  matter  to  grow 
an  early  or  spring  crop  of  Irish  Potatoes  in  the  South, 
provided  the  seed  tubers  can  be  had.  As  the  crop 
matures  early,  it  is  almost  impossible  to  keep  the  tubers 
over  the  summer  and  through  the  succeeding  winter  in 
order  to  plant  in  the  following  spring.  Therefore  it  is 
a  common  practice  to  import  seed  from  the  North.  This 
difliculty  of  keeping  the  seed  Potatoes  is  obviated  if  a. 
second  or  fall  crop  is  grown;  and  this  fall  crop  may  also 
be  made  to  afford  a  staple  supply  of  food.  The  great- 
est problem  in  Irish  Potato-growing  in  the  extreme 
South  is  the  raising  of  the  fall  crop,  although  the  matter 
is  not  difiicult  if  a  few  underlying  principles  are  kept  in 
mind.  This  article  is  devoted  to  the  growing  of  the 
second  or  fall  crop. 

Under  favorable  conditions  profitable  crops  are  grown 
in  the  southern  states  during  late  summer  and  fall. 
Dry,  hot  weather  frequently  prevails  during  the  early 
part  of  this  period;  hence  the  necessity  of  having  the 
soil,  before  planting,  in  a  condition  to  receive  and 
to  retain  the  greatest  amount  of  moisture.  Heating 
manures  or  other  materials  that  will  cause  rapid  fer- 
mentation should  not  be  applied  to  the  soil  just  at 
planting  time  nor  during  the  first  month  after  planting. 
Land  that  was  thoroughly  prepared,  highly  fertilized 
and  well  tilled  in  some  spring  crop  like  cabbage  or 
onions,  gives  much  better  results  than  similar  soil 
broken  and  fertilized  only  a  short  time  before  plant- 
ing. Cool,  moist,  valley  lands  are  better  adapted  to  the 
fall  crop  of  Potatoes  than  are  the  drier,  warmer  hill- 
sides. 

Dormant  tubers  of  the  previotis  year's  crop  would 
doubtless  insiire  the  best  stand;  but,  as  these  are  difii- 
cult to  obtain,  the  majority  of  growers  select  seed  Pota- 
toes from  the  spring  crop,  which  matures  two  or  three 
months  before  time  to  plant  the  second  crop.  Some 
growers  prefer  to  let  seed  Potatoes  remain  in  the  soil 
where  they  grew  until  ready  to  plant  the  second  crop; 
others  dig  as  soon  as  the  spring  crop  is  matured,  spread 
the  Potatoes  thinly  over  a  surface  protected  from  sun 
and  rain,  and  cover  lightly  with  straw  or  leaf -mold. 

In  latitude  33°,  August  1  to  August  15  is  sufficiently 
early  to  plant.  If  dry,  hot  weather  prevails  it  is  fre- 
quently advantageous  to  sprout  the  tubers  before 
planting;  otherwise  they  may  lie  in  the  ground  several 
weeks  perfectly  dormant.  This  sprouting,  or  starting 
the  buds,  is  easily  done  by  the  following  method: 
Spread  the  Potatoes  in  a  cool,  shaded  place,  cover  to 
the  depth  of  3  or  4  inches  with  garden  loam,  sand  or 
leaf -mold,  and  keep  moist  (not  wet)  for  about  a  fort- 
night, or  until  the  sprouts  are  an  eighth  to  a  quarter  of 
an  inch  long. 

As  a  rule,  conditions  for  starting  Potato  plants  into 
vigorous  growth  are  much  more  favorable  in  the  spring 
than  in  August.  The  plantlet  must  draw  its  suste- 
nance from  the  mother  tuber  until  it  is  able  to  imbibe 
food  from  the  soil;  hence  the  practice  of  cutting  tubers 
into  larger  pieces  for  the  summer  planting  tiian  was 
necessary  in  the  spring  seeding.  Cover  a  little  deeper 
than  would  be  proper  for  spring  seeding;  otherwise  the 
manner  of  planting  the  early  and  the  late  crop  is  the 
same.  With  proper  care  in  preparation  of  land,  very 
little  cultivation  is  necessary.  Once  the  plants  are 
started  into  vigorous  growth  (which  comes  with  the 
advent  of  cool  weather),  the  crop  develops  more  rap- 
idly in  the  fall  than  in  the  spring.  It  is  seldom  neces- 
sary to  dig  before  December  1.  Keeping  qualities  are 
excellent.  For  table  use  they  are  equal  to  those  from 
spring  harvest,  or  even  better  the  early  crop.  As 
seed  Potatoes  they  are  preferred  for  spring  planting. 

A.  B.  McKay. 

POTATO,  AIR.     Dioscorea  hiilhifera. 

POTATO  ONION.     See  Onion. 

POTATO,  SWEET.     See  Swerf  Potato. 

POTENTILLA  (diminutive  of  Latin  pofcii.'^.  power- 
ful; referring  to  the  medicinal  i)n)iiertics).  Jios(}ce(i'. 
ClXQUEFOlL.  PiVE-FlNGEli.  A  large  genus  of  ])erennial, 
rarely  annual,   herbs  or  shrubs  found   throughout  the 
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north  temperate  and  frigid  zones,  and  characterized  by 
their  comv)ound  leaves,  5  bi-acteoles  borne  at  the  base  of 
the  5  sepals,  which  in  turn  are  borne  upon  the  edge  of 
a  cup-shaped,  dry  receptacle;  stamens  10-,'JO,  together 
with  the  5  rounded  petals  inserted  upon  the  margin  of 
the  receptacle:  pistils  many,  in  fruit  becoming  minute 
akenes;  styles  deciduous.  Those  in  cultivation  are  all 
hardy  perennial  plants  suitable  for  border  planting. 
The  most  valuable  double-fid.  forms  are  hybrids. 

K.  M.  WiEOAND. 

The  American  Potentillas  are  generally  rather  un- 
attractive plants  with  small  flowers.  They  are,  as  a 
rule,  very  tenacious  of  life  and  do  well  with  ordinary 
care.  P.  fruticosa,  a  handsome  and  distinct  low  shrub, 
prefers  moist  positions,  but  will  grow  in  even  very 
dry  soil.  Where  thoroughly  established  in  moist  soil  it 
is  difficult  to  eradicate.  P.  aryentea  should  be  given  a 
dry  soil,  preferably  about  rocks.  It  is  tenacious  of  life 
and  is  quite  attractive.  P.  Hippiana,  a  western  species 
with  comparatively  large  foliage  of  decided  gray  color, 
is  hardy  east.  It  is  a  good  perennial  preferring  dryish 
soil.  P.  tridentata  is  an  attractive  evergreen  species 
forming  thick  mats.  It  does  well  in  any  fairly  rich  soil 
in  open  or  partially  shaded  positions.  Potentillas  are 
prop,  by  division  or  seed,  the  hybrids  only  by  division. 
P.  fruticosa  may  be  increased  by  greenwood  cuttings. 

F.  W.  Barclay. 

Hybrid  Potentillas  have  nearly  all  the  good  qualities 
we  look  for  in  a  border  plant,  — handsome  foliage  and 
free  -  blooming  habit.  They  continue  in  bloom  from 
spring  until  autumn,  although  most  profusely  in  June 
and  July.  They  cannot  be  said  to  be  reliably  hardy  in 
the  latitude  of  Boston,  probably  not  above  Washington. 
They  do  not  grow  over  two  feet  and  seldom  need  stak- 
ing. A  heavy  soil  suits  them  best.  Choice  varieties  are 
propagated  by  division  of  the  rootstock  in  spring;  cut- 
tings will  not  root.  They  run  mostly  in  shades  of 
maroon,  scarlet  and  orange,  often  beautifully  banded 
with  yellow.  They  bear  seed  freely,  and  when  carefully 
hybridized  we  may  get  a  very  fine  strain  with  a  good 
proportion  of  double  ones.  Seedlings  bloom  the  second 
year.  Some  of  the  species  make  neat  rock  plants,  es- 
pecially P.  tridentata,  P.  verna  and  P.  argentea,  —  the 
last,  though  common,  is  valuable  in  places  in  which 
other  plants  will  not  grow.  t_  d    Hatfield. 
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argyrophylla,  8.  grandiflora,  7.  manim. 

atrosanguinea,  8.  Hamlet,  16.  perfecta,  16. 

bicolor,  16.  Hapwoodiana,  16.         purpurea,  16. 

cardinale,  16.  Hippiana.  2.  Pyrenaica,  12. 

coccinea,9.  hybrida,  16.  Rollinson,  Wm.,  16. 

Daudin,  16.  insignis,  8.  rupestris,  4. 

Eldorado,  16.  Ivesia,  5.  Russelliana,  16. 

Emile,  16.  laciniata,  13.  Salter,  Jeane,  16. 

formnsa,  9.  laciniosa,  13.  Thurberi,  10. 

fruticosa,  1.  Lemoine,  16.  tridentata,  6. 

glandulosa,  3.  Mars,  16.  verna,  11. 

Grloire  de  Nancy,  16.  Nepalensis,  9.  versleolor,  16. 

Vesuve,  16. 

A.  Basal  leaves  pinnate. 

B.   Stem  shruhhij    1.  fruticosa 

BB.   Stem  herbaceous. 

C.  Lvs.  silky,  tonienfose  beneath.  2.  Hippiana 
CC.  Lvs.  green  on  both  sides. 

D.  1/fts.  large,  1  in.  long,  den- 
tate    .3.  glandulosa 

4.  rupestris 
DD.  Lfts.  minute,  ^/i-%.  in.  long, 

much  divided 5.  Gordoni 

AA.  Basal  lvs.  pahnately  8-7-foliolate. 
B.  Lfts.  3. 

c.  Fls.  white 6.  tridentata 

CC.  Fls.  yellow  or  red 7.  grandiflora 

8.  argyrophylla 

BB.  Lfts.  5-7 9.  Nepalensis 

c.  Fls.  red  or  purple 10.  Thurberi 

CC.  Fls.  yellow.  11.  verna 

D.  Li's.  green  beneath 12.  Pyrenaica 

1.3.  laciniosa 
14.  gracilis 
DD.  Z/vs.  tvhife  beneath !.">.  argentea 


1.  fruticdsa,  Linn.  Pig.  1935.  Much-branched,  5  in. 
to  4  ft.  high,  with  peculiar  shreddy  bark:  lvs.  all  pin- 
nate; lfts.  3-7,  small  (G-12  lines  long),  oblong-linear, 
acute,  silky  with  revolute  margins:  fis.  numerous, 
bright  yellow,  showy,  8-16  lines  broad;  style  lateral: 
akenes,  receptacle  and  disk  all  long-hairy.    Swamps  and 


1935.   Potentilla  fruticosa  (X  >^). 

rocky  places,  N.  Amer.,  Eu.,  Asia.  J.  H.  III.  31:602, 
D.  121.— A  useful  shrub,  flowering  throughout  the 
summer. 

2.  Hippid,na,  Lehm.  Stem  erect,  stout,  1-2  ft.  high, 
silkj',  erect-branched  above;  stipules  large,  ovate- 
lanceolate,  subentire:  basal  lvs.  rather  large  ;  lfts.  3-5 
pairs,  whitish  silky  above,  tomentose  beneath,  decreas- 
ing in  size  toward  base  of  leaf,  obovate-cuneate,  1-2K  in. 
long,  obtusely  toothed ;  cauline  lvs.  several  and  similar: 
fls.  deep  yellow,  >2-l  in.  broad,  cymose;  bracteoles 
nearly  equaling  the  calyx,  acute;  petals  slightly  ex- 
ceeding the  sepals,  refuse.   Western  America. 

3.  glanduldsa,  Lindl.  Strict,  1-2  ft.  high,  slender, 
viscid  and  glandular-hairy,  erect,  branched  above :  lvs. 
mostly  basal,  4-6  in.  long;  lfts.  3-4  pairs,  1-1J4  in.  long, 
obovate,  obtusish,  coarsely  serrate-dentate,  nearly  gla- 
brous; cauline  lvs.  3-parted  :  fls.  rather  large,  yellow 
petals  entire,  equaling  the  long-acuminate  sepals;  styles 
thickened  below,  inserted  at  base  of  carpel:  akenes 
glabrous.  Western  U.  S.;  grows  well  in  dry,  sterile 
ground. 

4.  rupestris,  Linn.  Very  similar  to  the  last,  slightly 
stouter:  fls.  larger,  nearly  white;  petals  entire,  much 
exceeding  the  calyx.  June,  July.  Eu.  — Grows  well  in 
dry,  sterile  soil. 

5.  G6rdoni,  Baill.  {Ivesia  G6rdoni,  Torr.  &  Gray). 
Root  stout:  caudex  woody  and  cespitose:  stems  erect, 
4-12  in.  high,  and,  like  the  lvs.,  glandular -pubescent 
or  glabrous:  lvs.  mostly  basal,  numerous;  lfts.  10-20 
crowded  pairs;  cauline  lvs.  few,  very  small:  fls.  small 
and  inconspicuous  in  a  crowded  cyme;  petals  yellow, 
spatulate,  shorter  than  the  sepals;  stamens  only  5;  pis- 
tils 1-5.  Western  U.  S.;  forms  dense  mats  in  dry  soil. 
—  Possibly  generically  distinct. 

6.  tridentata,  Soland.  Often  woody  at  the  base,  1-12 
in.  high,  slender:  branches  erect-spreading,  appressed- 
pubescent:  lvs.  mostly  basal,  long-petioled;  lfts.  K-1 
in.  long,  oblanceolate,  truncate  and  2-5-toothed  at  the 
apex,  cuneate  and  entire  below,  coriaceous,  dark  green, 
paler  beneath:  fls.  several,  small,  3-5  lines  broad,  in  a 
terminal,  nearly  naked  cyme;  petals  oval,  entire,  ex- 
ceeding the  calyx;  style  lateral,  filiform:  akenes  and 
receptacle  villous.  June,  July.  Northern  N.  Amer., 
Greenland,  Scotland.  — Good  for  dry  banks  and  rockeries. 
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7.  grandifldra.Linn.  Stem  leafy,  10-20  in.  high,  erect, 
branched,  villous:  caudex  nearly  simple:  Ivs.  with 
appressed-hairy  petioles  exceeding  the  broadly  obovate- 
cuneiform,  dentate,  1-lK-iu.  long  Ifts.,  which  are  green 
and  pilose-silky  on  both  sides:  lis.  numerous,  K-%  in. 
in  diam. ;  petals  broad,  emarginate,  much  exceeding  the 
acute  sepals;  akenes  glabrous,  rugulose:  receptacle 
hairy.  June,  July.  Eu.,  North  Asia.  — A  good  border 
plant.  Differs  from  the  next  in  the  smaller,  broader 
leaflets,  green  beneath,  and  the  rugulose  carpels. 

8.  argyrophylla,  Wall.  {P.  insignis,  Royle).  Tall  and 
leafy,  2-^  ft.  high,  stout,  silky-hairy  or  pubescent:  Ivs. 
large,  long-petioled;  Ifts.  2-3  in.  long,  elliptic-ovate  or 
obovate,  acutely  toothed,  white  beneath,  silky-hairy, 
rarely  glabrous  above:  fls.  yellow,  %-V/i  in.  broad, 
long,  slender -pedicelled;  sepals  acuminate;  petals 
large,  obcordate,  exceeding  the  calyx:  akenes  smooth; 
style  sub-terminal,  receptacle  villous.  June,  July. 
Himalayas.  Var.  atrosanguinea,  Hooker  (P.  atrosan- 
guinea,  Lodd.).  — Fls.  red  or  purple,  same  range.  One 
of  the  most  common  species  in  cultivation  and  exten- 
sively hybridized  with  P.  Nejyalensist,  giving  rise  to 
most  of  the  hybrid  Potentillas  of  the  trade. 

9.  Nepalensis,  Hook.  (P.  formosa,  Don.  P.  coccinea, 
Hoffm.).  Erect,  lK-2  ft.  high,  from  a  woody  rootstock, 
few-fld.,  clothed  with  long,  soft,  spreading  hairs,  leafy- 
branched:  lower  Ivs.  5-7-foliate,  often  12  in.  long;  Ifts. 
(2-3  in.  long)  obovate  or  elliptic-obovate,  acute  or  obtuse, 
coarsely  serrate,  green,  base  entire:  fls.  8-12 lines  broad, 
purple;  petals  obcordate,  twice  the  length  of  the  acute 
sepals;  bracteoles  obtuse:  akenes  minute,  glabrous, 
wrinkled;  receptacle  hairy.  May,  June.  Himalayas. 
—  A  fine  species. 

10.  TMrberi,  Gray.  Similar  to  the  last,  but  stem 
ascending,  more  slender  and  finely  pubescent:  Ivs. 
little  paler  beneath,  1-2  in.  long,  coarsely  toothed  or 
almost  crenate,  thinner,  smaller  and  less  veiny:  brac- 
teoles lanceolate,  acute.  June,  August.  Southwestern 
U.  S.  — Good  for  border  planting. 

11.  v6rna,  Linn.  Stems  4-10  in.  long,  spreading  or 
procumbent,  sometimes  creeping,  forming  a  thick 
turf,  much  branched  from  the  base,  more  or  less  hispid: 
radical  Ivs.  small;  Ifts.  5-7,  broadly  obovate-cuneiform, 
dentate,  4-6  lines  long:  upper  Ivs.  sessile,  ternate:  fls. 
many,  of  medium  size,  obscurely  cymose;  petals  obcor- 
date, little  exceeding  the  calyx;  bracteoles  similar  to 
the  sepals;  akenes  smooth;  receptacle  hairy.  April, 
May.  Dry  or  stony  places,  Europe.  — For  banks  and 
rockeries. 

12.  PyrenS,ica,  Ram.  Stem  branched  below,  6-15  in. 
long,  decumbent  at  base,  then  ascending:  radical  Ivs. 
long-petioled,  hirsute  or  nearly  glabrous;  Ifts.  oblong, 
toothed  above  with  subacute  teeth,  terminal  tooth  of 
equal  size;  stem-lvs.  few,  similar:  Ivs.  numerous;  sepals 
and  bracteoles  similar,  acutish ;  petals  longer  than  the 
calyx,  obcordate:  carpels  smooth;  receptacle  hairy. 
Aug.  Europe.  — Larger  than  the  last  and  less  prostrate: 
Ifts.  larger,  more  oblong:  fls.  larger. 

13.  lacinidsa,  Wald.  &  Kit.  (P.  laciniMa,  Amer. 
Hort.  1).  Erect  and  forming  clumps  1-2  ft.  high,  spar- 
ingly hirsute,  reddish:  Ivs.  with  5-8  broadly  oblanceo- 
late-oblong,  2-3-in.  long,  deeply  laciniate-pinnatifld  and 
pilose  Ifts. :  fls.  in  much-branched  cymes ;  sepals  lanceo- 
late; petals  bright  yellow,  emarginate,  much  longer  than 
the  calyx:  akenes  rugose;  style  terminal.  Hungary; 
grows  well  in  dry  ground.  — Closely  related  to  P.  recta. 
Differs  from  the  two  preceding  in  the  larger  size,  stiff, 
erect  habit,  larger  Ivs.  and  rugose  akenes. 

14.  gracilis,  Dougl.  Erect  and  rather  tall  (about  2  ft. 
high),  more  or  less  whitened  with  silky  hairs  and  to- 
mentum:  basal  Ivs.  long-petioled;  Ifts.  obovate  or 
oblanceolate,  1-2  in.  long,  deeply  and  regularly  incised- 
dentate,  silky  above,  rarely  glabrous,  white-tomentose 
beneath;  stem-lvs.  similar  but  smaller:  fls.  many  in  a 
terminal  cyme;  corolla  6-9  lines  broad,  showy;  petals 
obcordate,  exceeding  the  acuminate  sepals:  carpels 
glabrous.  Western  N.  Amer.- Some  specimens  in  cult, 
may  be  P.  Blaschkeclna,  Turc. 

15.  arg6ntea,  Linn.  Ascending  or  procumbent,  tufted, 
branched  from  the  base,  4-12  in.  long,  more  or  less 
■white-tomentose,  leafy:  lifts.  6-12   lines   long,  obovate- 


oblanceolate,  cuneate,  deeply  incised  with  narrow  teeth 
and  revolute  margins,  dark  green  above,  white  beneath: 
fls.  few,  cymose,  2-4  lines  broad;  sepals  ovate-acute, 
slightly  shorter  than  the  rounded  petals ;  styles  filiform, 
terminal:  akenes  glabrous.  May-Sept.  Dry;  sterile  soil 
throughout  the  whole  north  temperate  zone. 

16.  Hybrid  Potentillas,  originally  from  P.  argyro- 
phylla, var.  atrosanguinea  and  P.  Nepalensis  (see 
Gn.  16:207):  <Stw(/?e-/'iowerec?.— Hapwoodiana,  Ifts.  5-6, 
petals  at  base  deep  rose,  at  center  pale  rose,  margins 
whitish;  Russelliana,  scarlet-fire-red,  large:  Ifts.  3. 
Doiihle-flowered.  —  ^icolor  Pleu-d,  orange  and  vermilion; 
Cardinale,  brilliant  cardinal;  Dr.  Andr^,  golden  yel- 
low, suffused  with  vermilion;  Eldorado,  purple  suf- 
fused with  yellow;  Emile,  bright  bronzy  red;  Gloire 
de  Nancy,  golden  yellow;  Hamlet,  dark  carmine; 
Hybrida,  name  applied  to  various  hybrids,  R.  H.  1890,  p. 
305;  Jeane  Salter,  orange  shaded  scarlet;  Le  Vesuve, 
floriferous,  light  red  margined  with  yellow  or  scarlet; 
Mars,  dark  velvety  red;  M.  Daudin,  beautiful  amber; 
O'Briana,  pink  and  salmon;  Perfecta,  maroon  shaded 
lemon;  Purpurea,  deep  purple;  Purpurea  lutea  plena, 
dark  purple,  double;  Versicolor,  carmine  and  yellow- 
flaked;  Victor  Lemoine,  light  red  striped  with  yellow; 
Wm.  RoUinson,  mahogany  brown  suffused  with  orange. 

P.  anserlna,  Linn.  Silver-Weed.  Spreading  by  runners, 
low,  white-tomeutose:  Ivs.  radical,  pinnate:  fls.  yellow. 
Gravelly  lake  shores.  Very  decorative.  Eu.,  N.  Amer.— P. 
Canadensis,  Linn.  Prostrate  or  creeping:  Ivs.  green,  palmately 
3-5-foliolate:  fls.  few,  yellow.  N.  Amer.  Good  for  dry,  sterile 
soil.  Mn.  3:38.— P.  Milleri,  Hort.  A  trade  name  not  deter- 
mined. Woolson  says,  "Colorado;  12-18  in.  high.  Plantdensely 
white-tomentose,  branching.  Fls.  brightyellow,  a  half  inch  or 
more  across."- P.  recta,  Linn.  Close  to  P.  laeiniosa,  tall,  with 
handsome  palmate  foliage:  fls.  deep  yellow,  worthy  of  cult. 
Eu. — P.  Salesovidna.  See  B.M.  7258.— P.  sulphiirea,  Lam. 
Similar  to  P.  recta,  but  fls.  pale  yellow  and  larger.  Fine  deco- 
rative plant.   Eu.,  introduced  in  Amer.      g_  jj    WiEGAND. 

POTfiRIUM  (Greek  for  drinking  cup;  because  the 
foliage  of  one  species  was  used  in  the  preparation  of  a 
medicinal  drink).  Hosdcew.  Linnaeus  placed  certain 
rosaceous  plants  in  the  genera  Poterium  and  San- 
guisorba,  the  latter  having  precedence  of  publication. 
Many  subsequent  authors  have  united  these  genera,  and 
they  are  so  treated  in  Gray's  Manual.  Focke,  however 
(Engler  and  Prantl,  Die  Natiirlichen  Pflanzenfamilien), 
re-defines  the  genus  Poterium  to  include  one  species, 
the  P.  spinosnm  of  South  Europe,  allowing  the  other 
species  to  remain  in  Sanguisorba.  As  thus  understood, 
Poterium  is  mono'cinus,  the  lower  fls.  in  the  spike 
staminate,  the  upper  pistillate,  the  stamens  many  and 
hanging,  the  styles  2,  the  fr.  somewhat  fleshy,  colored, 
and  inclosed  in  the  calyx,  the  leaves  pinnate.  P.  spinosum, 
Linn.,  is  a  small  spiny  shrub  with  nearly  glabrous 
serrate  leaflets,  somewhat  downy  branches,  small  green- 
ish fls.  in  oblong  spikes  and  reddish  berry -like  fr.  It  is 
offered  in  S.  Calif.  Grows  3  ft.,  the  branchlets  ending 
in  spines.  Said  to  be  a  very  interesting  ornamental 
under-shrub. 

For  P.  Canadense  and  P.  Sangiiisorha,  see  Sanguis- 
orba.  L.  h.  B. 

POTHOS  (Potlia  is  said  to  be  a  Ceylonese  name). 
Aracea'.  Between  30  and  40  tall-climbing  branching 
shrubs  (more  or  less  herbaceous  as  known  in  cultiva- 
tion) of  the  oriental  tropics;  leaves  thick  and  often 
shining,  entire  or  lobed,  sometimes  blotched  or  varie- 
gated. The  species  are  warmhouse  foliage  plants,  re- 
quiring the  same  general  treatment  as  Philodendron 
(which  see).  Five  names  are  in  the  American  trade, 
but  not  all  of  them  belong  to  Pothos.  In  fact,  the  genus 
Pothos  is  very  ill-defined  in  cultivation  because  species 
are  named  before  flowers  and  fruits  are  known  and 
determinations  are  often  wrongly  made.  Some  of  them 
are  to  be  referred  to  Scindapsus  and  others  perhaps  to 
Rhaphidophora.  The  fls.  are  small  and  perfect,  crowded 
on  a  spadix,  with  6  perianth-segments  and  6  stamens, 
the  ovary  3-loculed  and  with  a  rounded  or  mushroom- 
like sessile  stigma:  fr.  a  1-3-seeded  berry:  spathe 
usually  persistent  and  wide-spreading  or  deflexed  at 
maturity.  Rhaphidophora  has  an  oblong  or  linear  stigma. 
The  species  of  Pothos  send  out  cord-like  roots  that  cling 
to  damp  walls.  For  P.argyrnea,  see  Scindapsus  pictus, 
var.  For  monograph,  see  Engler,  DC.  Monogr.  Phaner.  2. 
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A.    £ivs.  green,  not  banded  or  mottled. 

celatocatilis,  N.  E.  Brown.  Rapid-growing  climber, 
with  stems  flat  on  the  under  side  and  Ij'ing  close  to  its 
support:  Ivs.  distichous  and  overlapping,  broad-elliptic, 
somewhat  oblique,  sessile,  strongly  many-veined,  dark 
velvety  green.  Borneo.  F.S.  23:2419,  2420.  l.H.  30:49(). 
—  First  described  in  1880  in  England.  A  very  odd 
plant. 

nitens,  Bull.  Lvs.  obliquely  ovate-acute,  cordate  at 
base,  shining  purplish  green.    Malaya. 

AA.    Lvs.  mottled  or  banded. 

atireus,  Linden.  Fig.  1936.  Strong  evergreen  climber 
with  cordate-ovate-acute  lvs.,  which  are  variously 
blotched  and  mottled  with  yellowish  white,  the  body 
color  being  bright  green.  Solomon  Isl.  I.H.  27:381. 
S.H.  1:334.  — The  generic  position  of  this  plant  — which 
is  one  of  the  commonest  ones  in  cult.  — is  in  doubt.  It 
probably  belongs  to  Rhaphidophora,  possibly  to  Scindap- 
sus.  In  a  dark  place  the  handsome  markings  of  the 
leaves  tend  to  disappear.  Branches  will  grow  in  water 
for  a  time.    Prop,  by  cuttings  or  layers. 

arg6nteus,  Bull.  Lvs.  obliquely  ovate-acuminate,  sil- 
very gray,  with  a  deep  green  margin  and  a  deep  green 
band  along  the  midrib.    Borneo.  L_  g;_  g_ 

POTHUAVA.    See  ^chmea. 

POT  MARIGOLD.    See  Calendula. 

POTS.  Before  beginning  an  historical  sketcn  of  the 
manufacture  of  flower  pots  in  America  the  writer  may 
perhaps  be  pardoned  for  stating  that  the  firm  which  he 
represents  is  one  of  the  thirty-one  firms  eligible  to  the 
Century  Club,  which  consists  of  firms  that  have  had  an 
uninterrupted  ancestral  record  of  one  hundred  years  or 
more  in  the  same  business.  Other  memberships  in  the 
Century  Club  of  interest  to  horticulturists  are  those  of 
J.  M.  Thorburn  &  Co.,  of  New  York,  and  D.  Landreth 
&  Co.,  of  Philadelphia.  The  business  of  making  flower 
pots  has  been  in  the  direct  line  of  the  writer's  family 
for  four  generations  without  a  break,  and  this  indicates 
the  age  of  the  business  in  this  country. 

The  first  entry  in  our  oldest  account  book  reads  as 
follows:  Weston,  April  19,  1775,  Lemuel  Jones,  to  Ware, 
debtor:  0£  2s.  8d.  From  1788  to  1810,  a  period  of  21 
years,  we  have  a  continuous  account.  The  charges  dur- 
ing that  entire  term  cover  about  as  many  pages  as  we 
now  often  use  in  a  day ;  and  the  amount  in  dollars  and 
cents  does  not  compare  with  single  sales  of  the  year 
1900.  Through  all  the  years  up  to  1807  the  term  "flower 
pots  "  does  not  once  appear,  and  the  writer  very  much 
regrets  that  the  first  sale  of  flower  pots  and  the  name 
of  the  purchaser  cannot  be  found. 

The  readers  of  thlL  article  who  can  remember  the  year 
1861  will  recall  the  depressed  condition  of  business  after 
war  was  actually  declared.  The  members  of  the  Hews 
firm  felt  sure  that  there  would  be  no  demand  for  flower 
pots,  they  being  more  of  a  luxury  than  a  necessity,  and 
that  the  factory  must  close.  At  that  time  the  writer 
succeeded  in  getting  permission  to  make  his  first  ven- 
ture as  salesman  "on  the  road."  Going  first  to  C.  M. 
Hovey,  he  secured  what  was  a  good  order  for  those 
times,  some  10,000  or  more  pots  for  the  spring  trade  of 
1862.  Not  once  after  that,  during  the  Civil  War,  was 
the  firm  able,  during  the  spring  and  fall  rush,  to  fill  all 
their  orders  for  flower  pots.  It  is  not  that  these  orders 
were  remarkably  large  or  numerous,  but  they  were  be- 
yond the  capacity  of  the  firm. 

The  writer's  own  records  go  back  to  1866.  At  that 
time  prices  were  a  third  or  a  half  higher  than  they  are 
to-day,  which  is  more  than  the  writer  would  be  willing 
to  admit  of  the  relative  excellence  of  the  goods.  W^e 
first  got  fairly  under  way  with  machinery  for  making 
small  flower  pots  in  1869.  The  father  of  the  under- 
signed, always  disposed  to  be  a  little  cautious,  thought 
that  we  should  overstock  the  country  and  ruin  the 
prices.  We  did  in  that  year  what  we  thought  was  a 
wonderful  business  in  flower  pots.  We  exceeded  it  by 
a  third  in  the  month  of  October,  1894. 

Until  about  1864  or  1865  common  flower  pots  through- 
out the  world  had  always  been  made  by  hand  on  the 


potter's  wheel.  There  had  been,  indeed,  many  difi'erent 
forms  of  this  wheel,  but  it  had  always  been  propelled  by 
hand  or  foot  power.  When,  in  the  early  fifties,  a  wheel 
was  made  to  be  propelled  by  the  foot,  with  two  sizes  of 
pulleys  and  a  balance  wheel  whereby  the  speed  of  the 


1936.    Pothos  aureus  of  the  horticulturists  (X  %).' 

wheel  was  increased  in  the  proportion  of  three  to  one, 
it  was  thought  that  perfection  had  been  reached.  Much 
time,  though  very  little  money,  had  been  spent  previous 
to  the  fifties  in  attempts  to  make  a  pot  machine.  It  was 
left  to  William  Linton,  of  Baltimore,  an  experienced 
practical  potter,  to  perfect  and  patent  the  first  machine. 
From  him  we  purchased  two  machines  and  the  exclusive 
right  to  use  them  in  Massachusetts.  In  a  short  time  we 
were  able  to  make  great  improvements  on  his  patent. 
America  was  far  ahead  of  Europe  in  this  kind  of 
machinery,  as  also  in  improved  machinery  in  general. 
It  is  probably  safe  to  say  that  from  time  immemorial 
down  to  about  the  year  1863,  fiower  pots  had  always 
been  made  in  one  general  way— by  hand,  on  a  potter's 
wheel. 

The  machine  made  only  small  pots,  up  to  about  5  inches 
in  diameter;  and  while  it  had  previously  taken  an  ex- 
perienced man  to  make  his  thousand  3-inch  pots  in  10 
hours,  a  smart  boy  without  any  previous  experience 
whatever  could  make  three  thousand  on  the  machine  in 
the  same  time. 

When  the  standard  pot  was  adopted,  about  10  years 
ago,  the  hand  process  was  practically  abandoned  in 
the  principal  potteries  in  favor  of  what  is  technically 
called  the  jigger.  This  is  a  revolving  disk  propelled  by 
machinery.  These  disks,  or  jigger-heads,  are  made  of 
different  sizes  and  fitted  with  various  rings.  Plaster 
molds  are  made  in  very  large  numbers  for  each  size  of 
pots,  and  the  larger  standard  pots  (6-12-inch)  are  all 
made  at  the  present  time  in  these  molds.  W^ith  us, 
pots  from  12-24  in.  in  diam.  are  made  as  of  yore  by 
hand  on  the  wheel. 

The  making  of  the  pot  is  not  its  only  cost:  previous 
to  that  comes  the  preparation  of  the  clay.  The  hundred 
years  from  1765  to  1865  saw  no  improvement  in  the  pro- 
cess of  preparing  it  for  use.  It  was  ground  in  a  wooden 
tank  or  tub,  propelled  by  an  ox.  The  various  other 
processes  remained  as  crude  in  1865  as  they  had  been 
the  century  previous:  the  drying,  firing,  and  all  con- 
nected with  the  manufacture.  The  capacity  of  our 
flower  pot  drying-rooms  of  to-day  far  exceeds  the  entire 
product  of  any  one  year  prior  to  1865.  At  that  time  the 
custom  of  using  wood  for  drying  and  firing  pots  still 
continued.  It  i-equired  three  cords  of  white  pine  and 
from  thirtv  to  forty  hours'   labor  to  thoroughly  fire   a 
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small  furnace.    To-day  three  tons  of  bituminous  coal  will 
fire  five  times  as  much  pottery  in  fifteen  hours. 

It  is  a  very  common  saying  that  one  flower  pot  is  as 
good  as  another,  provided  it  will  hold  together  long 
enough  to  grow  the  plant.  This  is  equivalent  to  saying 
that  one  rose  is  as  good  as  another.  The  late  0.  M. 
Hovey  has  often  said  to  the  writer,  "Mr.  Hews,  I  want 
all  perfect  pots.  Suppose  I  am  potting  a  choice  plant 
which  will  be  worth  two  or  three  dollars.    I  want  a  good 


1937.  Pots  of  various  sizes. 

All  are  "  standard  "  pots  except  the  rimless  one  at  the  right,  which  is  a  "  rose  pot 


Straight  pot  for  it,  but  I  am  obliged  to  pull  the  pile  over 
before  I  can  find  one.  When  I  do  find  one  it  is  sure  to 
be  of  such  a  soft  burn  that  it  will  hardly  hold  together." 
We  would  then  examine  some  of  the  choice  subjects  in 
his  greenhouse,  and  they  were  sure  to  be  in  warped  and 
cracked  pots.  "Such  a  pot  spoils  the  sale  of  a  plant 
unless  I  repot  it."  This  was  before  the  day  of  standard 
pots.  When  the  Society  of  American  Florists  met  at 
Washington  in  1892  the  writer  spent  several  hours  in  the 
greenhouses  of  the  various  departments.  To  say  that 
many  of  the  flower  pots  looked  as  if  tliey  belonged  to 
that  class  of  pottery  found  in  the  Indian  mounds  of 
Mexico  would  be  a  reflection  on  the  aborigines.  The 
poor  preparation  of  poor  materials  is  a  feature  of 
the  thousands  of  inferior  flower  pots  that  flood  our 
markets.  The  practical  florists  were  long  ago  convinced 
that  the  best  pots  are  the  cheapest. 

Grades  of  clay  used  in  the  manufacture  of  flower  pots 
are  almost  as  numerous  as  the  banks  in  which  they  are 
found,  and  require  many  different  methods  of  treatment. 
To  separate  the  stones  from  the  clay  has  always  been  a 
very  perplexing  as  well  as  expensive  problem.  The  clay  is 
first  plowed  by  means  of  a  horse  and  capstan,  whereby  one 
horse  will  do  the  work  of  twenty  men  with  picks.  This 
clay  is  then  loaded  in  dump  carts  and  carried  to  the 
mill,  where  it  is  shoveled  through  a  disintegrator,  which 
expels  the  larger  stones  and  crushes  the  smaller  ones. 
It  then  falls  on  an  endless  belt  and  is  carried  to  a 
revolving  drier.  This  is  a  new  western  device,  where, 
by  the  use  of  crude  petroleum  for  heat,  we  evaporate 
from  20  to  25  per  cent  of  moisture  from  the  clay,  and 
while  it  passes  through  a  direct  blaze  of  white  heat 
there  is  sufficient  moisture  all  the  time  to  prevent  it 
from  burning.  ( Burning  of  the  clay  at  this  stage  would 
make  it  worthless.)  To  demonstrate  this  point  beyond 
question,  paper  and  dry  shavings  were  passed  through 
with  the  clay,  and  they  canie  out  without  even  scorch- 
ing. 

Prom  the  drier,  the  clay  goes  into  large  bins,  where  it 
must  remain  24  hours,  so  that  portions  of  it  which  have 
become  too  dry  and  hard  may  absorb  the  moisture  from 
that  not  dry  enough.  From  these  bins  it  is  carried  to 
whippers,  which  beat  the  clay  without  further  crushing 
the  stone.  From  the  whipper  it  goes  to  the  revolving 
screens,  and  thence  to  the  elevators. 

The  next  process  is  mixing,  or,  as  we  term  it,  "pug- 
ging." This  is  all  done  by  machinery.  From  one  ma- 
chine the  clay  comes  out  very  soft  and  plastic,  to  be 
worked  into  plaster  molds.  From  the  other  the  clay 
comes  out  into  hard  cubes  for  the  iron  molds  of  the 
machine.  The  pot  machine  and  the  jigger  of  to-day 
each  does  the  work  of  from  six  to  eight  men  at  the 
wheel,  even  at  as  late  a  date  as  1885. 

The  difference  in  cost  between  a  good  and  a  poor  pot 
is  very  slight,  and  if  the  florist  will  demand  and  accept 
nothing  but  a  first-class  pot,  a  standard  in  quality  as 
■Well  as  size  will  soon  be  reached.  To  ])e  standard  in 
quality  a  pot  must  be  of  clay  properly  prepared,  be  of 


uniform  firing,  and  of  a  smooth  surface  inside  as  welj 
as  out.  It  must  also  be  of  right  porosity,  a  condition 
which  can  be  attained  by  the  proper  mixture  of  clay. 
Moreover,  a  machine-made  pot  should  have  a  smooth 
rim  on  the  inside,  so  that  the  man  standing  at  his 
bench  potting  thousands  of  plants  per  day,  as  is  being 
done  constantly  in  large  establishments,  may  have  some 
flesh  on  his  thumbs  at  night.  Such  a  pot  must  also 
be  able  to  stand  transportation  and  years  of  usage  if 
necessary.  "  Standard  "  flower  pots,  such 
as  are  now  used  by  American  florists, 
are  shown  in  Figs.  1937. 

The  writer  often  asks  himself,  "Will 
the  demand  for  flower  pots  in  the  next 
quarter  century  increase  in  the  same 
ratio  as  in  the  past  quarter?"  In  1869 
we  manufactured  700,000  pots;  in  1894, 
7,000,000,  or  ten  times  as  many  after  a 
lapse  of  25  years.  If  the  same  factory 
can  in  1920,  another  25  years  later,  pro- 
duce and  sell  70,000,0001  we  shall  verily 
be  living  in  a  land  of  flowers ! 

A.  H.  Hews. 
POTSHERDS.      Gardener's  name  for 
broken  pots  and  crocks,  a  material  used 
in  the  bottom  of  pots,  pans,  boxes,  etc.,  to  afford  drain- 
age.    Coal  clinkers,  gravel,  etc.,  are  often  used  for  the 
same  purpose. 

POTTING.  The  first  stage  in  the  life  of  the  plant  is 
when  the  seedling  is  transplanted  from  the  seed-bed  or 
the  cutting  is  put  in  the  cutting  bench.  It  is  only  when 
either  is  potted  that  it  can  truly  be  said  to  take  on  tha 
dignity  of  a  plant.  It  is  then  out  of  swaddling  clothes 
and  enters  the  ranks  of  its  big  brothers  and  sisters, 
on  the  way  to  making  its  bow  in  society;  to  live  per- 
chance in  the  window  of  the  tenement  or  on  the  fire 
escape ;  mayhap  to  refresh  the  eye  of  the  patient  in  the 
sick  room ;  or  to  lose  its  identity  in  rows  of  its  fellows 
in  great  glass  houses  where  the  blossoms  are  garnered 
and  sent  to  market  ;  perhaps  to  take  its  place  in  row 
upon  row  of  its  kind  and  make  an  arabesque  pattern 
or  gay  border,  and  so  delight  the  eye  or  regale  the 
senses  with  sweet  odors. 

The  mechanical  operation  of  potting  includes  also 
"shifting,"  i.  e.,  transferring  the  plant  from  a  small  to 
a  larger  pot.  Repotting  signifies  the  same,  generally 
speaking,  as  shifting;  but  speaking  technically  it 
means  shaking  out  an  established  plant  and  putting  it 
in  a  pot  of  the  same  size  or  one  smaller,  according  to 
its  needs.  The  actual  operation  of  potting  is  very  sim- 
ple, and  yet  it  must  be  well  done  to  give  the  young 
plant  a  fair  start  in  life.  Careless  potting  is  respon- 
sible for  many  losses  in  plants.  The  vast  majority  of 
rooted  cuttings  and  seedlings  should  be  potted  in  2-inch 
pots,  and  it  is  essential,  particularly  in  the  case  of 
rooted  cuttings,  that  it  be  done  at  the  proper  stage  of 


1938.  Fern  pans. 

A  form  of  pottery  useful  for  small  bulbs  and  many  shallow- 
rooted  subjects  of  which  spreading  masses  are  desired. 

development  of  the  roots.  When  the  roots  are  from  one~ 
eighth  to  one-fourth  of  an  inch  long  they  may  be  said 
to  be  at  their  best  for  potting.  If  sooner,  the  plants  are 
not  likely  to  develop  as  rapidly  in  the  pot  as  if  left  in 
the  cutting  bench;  if  later,  they  are  harder  to  handle, 
injury  is  liable  to  result,  and  they  do  not  as  readily 
recover  from  the  shock  incidental  to  the  change.     The 
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operation  of  potting  as  practiced  in  commercial  florists' 
establishments  is  as  follows:  The  soil  having  been  pre- 
pared,the  workman  places  the  empty  pots  at  his  left  hand, 
the  cuttings  in  front  of  him,  and  an  empty  "flat"  to  re- 
ceive the  potted  plants  at  his  right.  With  a  simultaneous 
movement  he  takes  an  empty  pot  in  his  left  hand  and  a 
handful  of  soil  in  his  right,  lie  "sets  "  the  pot  in  front 
of  him,  fills  it  with  soil,  and  while  doing  so  reaches  for 
the  cutting,  retaining  a  small  portion  of  soil  in  his 
hand.  With  the  index  finger  of  the  right  hand  he 
makes  a  hole  in  the  center  of  the  pot  of  soil,  inserts 
the  cutting,  drops  the  portion  of  soil  which  he  retained 
in  his  right  hand  into  the  hole,  takes  the  pot  between 
the  index  and  middle  fingers  of  both  hands  to  steady  it 


1939.   Potting  a  cutting. 

The  moment  when  the  thumbs  come  into  play. 

and  obtain  leverage,  places  his  thumbs  on  each  side  of 
the  cutting  and  parallel  with  his  body  (Fig.  1939),  the 
right  on  the  side  away  from  his  body,  the  left  on  the 
other  side,  and  presses  evenly  and  firmly;  then  shifts 
his  thumbs  so  that  they  are  at  right  angles  with  his 
body  and  presses  again;  transfers  the  potted  plant  with 
his  right  hand  to  the  "flat,"  placing  it  with  a  little  force 
to  level  the  loose  soil  on  top,  reaching  for  another 
empty  pot  with  his  left  hand  as  he  does  this,  and  re- 
peats the  movements.  It  is  marvelous  how  rapidly 
these  motions  are  made  by  expert  workmen,  and  the 
work  can  be  done  as  well  rapidly  as  slowly  when  the 
cuttings  are  in  the  proper  condition  as  to  root-develop- 
ment already  described.  There  was  a  time  when  5,000 
per  day  of  10  hours  was  considered  the  maximum,  and 
it  is  still  good  work  for  the  average  workman.  James 
Markey,  an  employe  of  the  late  Peter  Henderson,  re- 
peatedly potted  10,000  verbena  cuttings  with  two  boys 
to  assist  in  taking  away  the  plants  as  potted,  supplying 
him  with  empty  pots  and  cuttings,  the  requisite  quan- 
tity of  soil  having  been  previously  placed  on  the  bench. 
The  writer  was  his  only  assistant  when  he  made  his 
first  great  effort  at  "breaking  the  record,"  when  he  suc- 
ceeded in  potting  7,500  in  10  hours.  Upon  one  occasion 
he  potted  11,500  verbena  cuttings  in  a  day  of  10  hours, 
which  is  the  highest  number  ever  reached. 
At  a  potting  contest  held  in  Madison  Square 
Garden  in  New  York  city  in  1892,  George 
Martin  potted  1,37.3  cuttings  in  one  hour, 
the  material  used  being  arborvitae  cuttings 
without  roots. 

The  "  standard  "  pots  ( Fig.  1937) ,  cannot  be 
handled  as  rapidly  as  those  without  rims, 
for  the  reason  that  the  lower  edges  of  the 
rim  are  sharp  and  rough  and  make  the  fin- 
gers of  the  workman  sore.  Consequently 
the  pots  without  rims  are  to  be  preferred. 
The  essentials  in  good  potting  are  to  put  the 
cutting  in  the  center  of  the  pot  and  at  the 
proper  depth,  to  firm  the  soil  thoroughly  and 
evenly,  and  to  leave  one-fourth  of  an  inch, 
or  a  little  less,  between  the  top  of  the  soil  and 
the  upper  edge  of  the  pot  to  receive  water. 
Included  in  potting  is  the  care  of  the 
plants  immediately  after  being  potted  and 
until  they  have  taken  root  in  the  pots.  First 
in  importance  is  the  "setting"  of  the  plants 
on  the  bench;  care  should  he  taken  that 
they  are  "set"  perfectly  level  so  that  they 
will  hold  water.  They  should  be  watered 
thoroughly  and  shaded  as  soon  as  they  are 
set.  The  best  method  of  shading  when  large  quanti- 
ties are  potted  is  by  the  use  of  lath  shutters.  These 
are  made  bv  nailing  common  laths  on  three  paral- 
lel pieces  of  "furring  strip,  allowing  one  inch  space  be- 
tween   the    laths.      They    may   be    made    any    length, 


1940. 
Implement 
for  firming 
the  soil  in 
large  pots. 


three  feet  being  a  very  convenient  size.  Inverted  pots 
of  a  sufficient  height  to  clear  the  young  plants  make 
very  handy  supports  for  these  shutters.  During  late 
spring  and  summer  it  will  be  necessary  to  supplement 
this  method  of  shading  by  covering  the  shutters  with 
paper  or  muslin,  the 
muslin  being  preferred. 
Sew  the  muslin  in  10- 
yard  lengths,  giving 
pieces  2  yards  wide. 
Sprinkle  the  muslin  co- 
piously at  intervals  as  it 
becomes  dry.  This  care 
must  be  kept  up  for  3-6 
days  according  to  con- 
ditions; the  shutters 
should  be  put  over  the 
plants  early  in  the  morn- 
ing, first  watering  the 
plants ;  an  hour  or  so 
later  the  muslin  should 
be  put  on  provided  the 
sun  is  shining  brightly. 
After  the  second  day  the 
period  for  covering  the 
plants  should  be  short- 
ened by  putting  shutters 
and  muslin  on  later  and 
taking  them  off  earlier 
until  the  plants  are  suf- 
ficiently   established    to 

get  along  without  them.  An  important  detail  is  to  have 
about  half  an  inch  of  sand  on  the  bench  to  retain  mois- 
ture and  allow  for  the  proper  "setting"  of  the  plants. 
Another  very  important  detail,  in  case  new  pots  are 
used,  is  to  thoroughly  saturate  them  with  water  before 
filling,  allowing  sufficient  time  for  the  water  to  evaporate 
from  the  surface  before  using.  It  is  bad  practice  to 
work  with  wet  pots,  and  worse  still  with  wet  soil.  A 
good  test  of  the  proper  amount  of  moisture  in  soil  for 
potting  is  when  it  molds  in  the  hand  only  under  strong 
pressure.  Another  essential,  in  case  old  pots  are  used, 
is  to  see  that  they  are  clean  inside  at  all  events;  they 
should  be  clean  outside  as  well,  but  if  any  old  soil  is 
found  adhering  to  the  inside  of  the  pot  it  should  be 
cleaned  out  and  thrown  away. 

Potting  large  plants  from  the  open  ground,  such  as 
carnations,  roses,  geraniums,  shrubs,  etc.,  is  an  entirely 
different  operation  from  the  foregoing.  These  all  re- 
quire pots  5  inches  in  diameter  and  over,  and  sufficient 
pressure  cannot  be  given  with  the  thumbs  to  properly 
firm  the  soil.     It  is  necessary,  therefore,  to  use  a  stick 


1941.  Potting  an  orchid. 

The  pot  is  exit  in  two  to  show  the 

proper  conditions  inside. 


1942.   "Shifting  "an  establish  d  plarA  into  a  larger  pot. 

about  an  inch  wide,  and  sharpened  down  to  one-fourth 
of  an  inch  at  the  end.  ( Fig.  1940. )  The  handle  should 
be  round,  and  in  a  large  place  where  much  heavy  pot- 
ting and  shifting  are  done  it  pays  to  have  some  of  these 
sticks  in  regular  tool  stock.  After  the  plant  is  placed 
in  the  pot  and  the  latter  filled  with  soil,  take  the  stem 
of  the  plant  at  the  surface  between  the  index  fingers 
and  thumbs,  the  other  fingers  extended  down  the  sides 
of  the  pot,  lift  the  pot  about  an  inch  and  set  it  back 
with  a  smart  shock,  at  the  same  time  pressing  the  plant 
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1943.  Aplant  may  be  turned  out 
of  its  pot  to  ascertain  if  it 
needs  a  "shift." 


down  and  steadying  it;  this  settles  the  soil  considerably 
in  the  pot.  Next  take  the  stick  described  above  and 
run  it  around  the  inside  edge  of  the  pot  twice  or  so  to 
pack  the  soil,  add  more  soil  to  fill  up,  finish  by  pressing 
evenly  and  firmly  the  entire  surface  with  tlie  thumbs, 
allowing  half  an  inch  of 
space  between  the  surface 
of  the  soil  and  the  upper 
edge  of  the  pots  to  hold 
water.  What  has  been 
said  about  new  and  clean 
pots  applies  with  even 
greater  force  to  large  pots. 
The  potting  of  orchids  is 
a  radically  different  opera- 
tion from  the  potting  of 
purely  terrestrial  plants, 
about  which  the  preceding 
has  been  written.  Take 
Cattleyas  as  an  example. 
Being  epiphytes,  they  do 
not  require  soil  in  which 
to  grow.  Put  them  in 
as  small  pots  as  possible. 
The  material  for  potting 
best  suited  to  these  and 
most  orchids  is  fibrous 
peat  and  live  sphagntim 
moss  in  equal  proportions, 
adding  a  small  portion  of 
broken  charcoal.  If  fresh- 
ly imported  pieces  are   to 

be  potted,  cut  away  all  the  old,  dead  roots,  pseudobulbs 
and  leaves.  If  the  formation  of  the  piece  is  uneven  it 
should  be  cut  in  two,  so  as  to  combine  the  parts  thus 
separated  into  a  more  symmetrical  whole,  with  the 
growths  pointing  to  the  center.  Have  the  pot  thoroughly 
clean,  fill  it  about  half  with  clean  "crocks"  and  small 
pieces  of  charcoal,  adjust  the  piece  in  the  center  of  the 
pot,  distributing  evenly  any  roots  which  remain;  but 
first  spread  a  layer  of  moss  over  the  "crocks,"  then  press 
the  preparation  of  peat  and  moss  evenly  and  moderately 
firm  around  the  piece  and  in  the  interstices  between  the 
roots,  finishing  up  high  around  the  center;  insert  some 
small-sized  stakes  at  the  proper  places  to  support  the 
piece,  tie  the  growth  to  them,  and  the  job  is  finished. 
Fig.  1941  will  show  better  than  words  can  describe  how 
the  plant  should  look  after  it  is  potted. 

Repotting,  when  necessary,  is  almost  identical  in  its 
details  with  potting  itself.  The  spring  is  the  best 
time  to  do  it,  even  with  species  which  flower  in  the  fall. 
Carefully  remove  all  the  old  crocks  and  other  material, 
so  as  not  to  injure  the  roots,  a  pointed  stick  being  the 
best  implement  for  the  purpose.  Then  replace  as  care- 
fully with  new  material  in  a  clean  pot.  The  undersigned 
dwells  upon  cleanliness 
repeatedly,  for  herein  lies 
the  great  essential  in  suc- 
cessful plant  -  growing. 
Potting  orchids  in  bas- 
kets, which  sounds  para- 
doxical, is  identical  with 
potting  them  in  pots  as 
far  as  the  essential  de- 
tails of  manipulation  are 
concerned.  The  potting 
of  bulbs  is  discussed  un- 
der Bulb. 

"Shifting"  is  the  tech- 
nical term  used  in  the 
florist's  trade  when  plants 
are  transferred  to  larger 
pots.  See  Pig.  1942.  When 
the  plant  exhausts  the  soil 
in  the  small  pot  it  must 
be  put  in  a  larger  one  to 
maintain  growth.  The 
trained  eye  detects  at  a 
glance  by  the  appearance 
of  the  plant  when  it  requires  a  "shift."  Those  lacking 
such  training  can  discover  it  by  turning  the  plant  out  of 
the  pot  and  examining  the  roots.  (See  Fig.  1943.)  If 
the  outside  of  the  ball  of  soil  on  the  lower  portion  is 


1944.   Repotting  a  sickly  plant. 

The " shoulder"  is  ni1))>ed 
off  as  at  b,  replaced  by  fresli 
soil  and  tlie  whole  ball  of 
earth  reduced  in  size.  (Only 
a  fraction  of  the  plant's 
height  is  shown.) 


well  netted  with  roots  as  in  Fig.  1943,  and  particularly 
if  most  of  them  have  lost  the  fresh  creamy  white  color 
of  healthy  "working"  roots,  then  the  plant  must  be  at 
once  shifted,  or  it  will  soon  reach  that  stage  which  is 
the  bane  of  the  careless  plant  -  grower;  viz.,  "pot- 
bound." 

"Knocking  out"  is  the  technical  term  used  by  florists 
to  describe  tlie  turning  of  a  plant  out  of  a  pot.  The  best 
way  to  do  this  is  to  take  the  pot  in  the  right  hand, 
invert  it  in  passing  it  to  the  left,  as  the  plant  should  be 
placed  between  the  index  and  middle  fingers  of  the  left 
hand,  give  the  pot  a  smart  tap  on  its  rim  on  the  edge 
of  the  bench  and  the  ball  of  soil  is  separated  from  the 
pot;  place  the  plant  in  a  flat  ready  for  the  purpose,  and 
repeat.  One  tap  is  all  that  is  necessary  in  ninety-nine 
cases  out  of  a  hundred.  It  is  bad  practice  to  get  into  the 
habit  of  giving  a  series  of  taps,  as  it  makes  slow  work. 
We  are  considering  now  the  first  shift,  i.  e.,  from  a 
2-inch  to  a  3-inch  pot. 

The  plants  having  been  knocked  out,  the  next  opera- 
tion is  to  "shoulder  "  them.  This  consists  of  removing 
the  shoulder  or  edge  of  the  ball  of  soil  with  the  thumb 
and  forefinger  down  to  where  the  roots  begin.  Fig.  1944. 
The  object  of  this  is  obvious,  to  remove  leached-out  soil 
and  supply  a  fresh,  nutritious  portion  in  its  place,  so  as 
to  get  the  greatest  possible  advantage  from  shifting. 
Everything  being  made  ready,  the  operator  proceeds  by 
putting  a  portion  of  soil  in  the  bottom  of  the  pot  suffi- 
cient to  raise  the  ball  of  soil  flush  with  the  edge  of  the 
pot.  As  this  is  being  done,  reach  for  the  plant  with  the 
left  hand  and  put  it  in  the  center  of  the  pot;  simultane- 
ously take  a  handful  of  soil  in  the  right  hand  and  fill 
the  pot,  then  grasp  the  pot  between  the  index  and 
middle  fingers  of  each  hand,  place  the  thumbs  on  each 
side  of  the  plant  at  right  angles  with  the  body,  lift  the 
pot  about  a  half-inch 
and  set  it  back  on  the 
bench  with  a  smart  rap, 
pressing  with  the 
thumbs  at  the  same 
time ;  change  the 
thumbs  to  right  angles 
with  their  former  posi- 
tion and  press  again, 
then  change  so  as  to 
press  where  they  have 
not  touched  already  ; 
three  pressvires  of  the 
thumbs  and  the  rap  on 
the  bench,  and  the  op- 
eration is  done.  A 
smart  operator  with  1945.  Good  and  bad  potting, 
two  boys  vrill  shift  5,-  The  cutting  should  be  placed  in  the 
000  plants  in  10  hours.  center. 

This  amount  of  work  is 

made  possible  only  by  eliminating  all  unnecessary  mo- 
tions and  making  them  synchronous  with  each  hand  in 
reaching  for  soil,  pot  and  plant  as  described.  One  hand 
should  not  be  idle  while  the  other  is  employed.  See 
Figs.  1945-9  for  good  and  bad  examples  of  potting. 

Be  careful  in  shifting  not  to  set  the  plants  too  deep. 
The  tendency  of  roots  is  downward,  and  only  enough  of 
the  stem  to  steady  the  plant  in  the  pot  should  be  in  the 
soil.  Plants  set  too  deeply  in  the  pots  are  easily  over- 
watered,  because  so  much  soil  is  not  within  the  influ- 
ence of  root  action.  A  few  plants  which  root  from  the 
crown,  like  lilies,  should  be  set  deeper  than  such  plants 
as  roses,  geraniums,  fuchsias,  palms  and  all  plants 
whose  root  action  is  mainly  downward. 

Do  not  give  too  great  a  shift  at  one  time;  that  is,  do 
not  attempt  to  shift  from  a  2-inch  j)ot  to  a  5-  or  6-inch. 
As  a  rule,  an  inch  at  a  time  is  best,  especially  for  com- 
mercial purposes,  where  plants  are  grown  to  be  shii^ped 
some  distance.  In  private  places  soft-wooded  ])Iants 
may  be  shifted  in  spring  from  2-  to  4-inch  pots  and 
from  4-  to  6-inch,  as  the  question  of  shipping  does  not 
enter.  But  it  would  not  be  safe  even  with  these  to  do 
the  same  in  late  fall  when  growth  is  slower  and  the  days 
are  growing  shorter.  Hard -wooded  plants,  such  as 
palms,  azaleas,  etc.,  and  even  roses  should  never  be 
shifted  more  than  an  inch  at  a  time;  in  fact,  it  is  better 
not  to  shift  them  later  than  September  in  any  case. 
The  spring  is  the  best  time  to  do  it. 
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Drainage  is  necessary  in  all  pots  over  4-inch  and  for 
hard-wooded  plants  even  that  size  is  better  drained. 
This  is  technically  called  "crocking,"  i.  e.,  placing  pots- 
herds in  the  bottom  of  the  pot  to  allow  the  quick  pas- 
sage of  water  and  admit  air  to  the  roots.  I'lace  a  large 
piece  over  the  hole  in  the  bottom  of  the  pot  and  the 
remainder  in  smaller  pieces.  There  are  usually  enough 
broken  pots  around  a  place  to  supply  the  needs.  Char- 
coal is  an  excellent  material  for  supplying  pot  drainage, 
none  better.  An  inch  or  so  of  drainage  is  sufficient  in 
a  5-  or  (J-inch  pot,  two  inches  or  so  for  all  sizes  above 
these.  A  bottom  of  broken  stone,  cinders  or  gravel  is 
essential  upon  which  to  stand  the  pots,  as  such  a  stratum 
accelerates  drainage,  while  at  the  same  time  providing 
a  moist  surface  so  beneficial  to  plants  in  a  greenhouse. 

A  few  words  of  caution  may  not  be  out  of  place 
before  closing  this  branch  of  the  subject.     Never  shift 


plants  well  set  with  good  flowers  are  wanted;  and  in 
these  days  such  plants  will  bring  enough  in  the  best 
markets  to  pay  for  the  space  and  trouble.  For  2-  and 
3-inch  pots  use  sifted  soil,  but  for  4-inch  and  over  soil 
well  broken,  but  having  plenty  of  fiber  from  sod  in  it, 
should  be  used.  Always  water  plants  thoroughly  after 
shifting  so  as  to  soak  the  soil  to  the  bottom,  and  do  not 
water  again  until  they  show  dryness  half  way  down  the 
pot  on  the  outside.  Patrick  O'Mara. 

POUKRETIA.    See  Puya. 
POURTHiaiA  villosa.    See  Photinia. 
PRAIRIE  CLOVER.    Petalostemon. 
PRAIRIE  DOCK.    SUphium  (erebinthinaceum. 
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1946.  Too  deep. 


1947.  Too  hish. 


1948.   Pot  too  full. 


1949.   Good. 


plants  while  the  ball  of  soil  is  wet;  it  should  be  dry 
enough  to  crumble  readily  to  the  touch.  Never  shift 
into  dirty  pots;  it  will  pay  to  clean  them,  especially  the 
inside.  Never  shift  a  pot-bound  plant  without  loosen- 
ing the  soil  on  the  surface  of  the  ball.  A  few  smart 
raps  with  the  closed  fist  will  do  it;  or  better  still  repot 
as  now  described 

Repotting  is  necessary  frequently  when  plants  have 
become  pot-bound,  or  when  from  any  cause  they  appear 
to  require  it;  such,  for  instance,  as  debility  from  over- 
shifting,  over-watering  or  neglect  of  any  kind.  In 
such  cases  the  soil  should  be  washed  from  the  roots 
almost  entirely  and  the  plant  put  into  a  pot  a  size  or 
two  smaller  than  it  has  been  growing  in,  taking  care  to 
firm  the  soil  well,  and  if  a  shrubby  plant  prune  it  back 
according  to  its  needs  and  condition.  Shade  such 
plants  until  danger  of  wilting  is  past  and  water  spar- 
ingly until  new  and  vigorous  growths  appear,  showing 
that  the  subjects  have  regained  their  normal  health. 

There  are  a  few  cultural  details  intimately  associated 
with  potting  which  may  with  profit  be  added  as  a 
closing  paragraph.  The  high,  narrow  pot  shown  on 
the  extreme  right  of  the  line  of  pots  in  Fig.  1937  is  fre- 
quently used  for  roses  and  palms  by  some,  especially 
for  Cocos  Weddelliana,  which  makes  a  long  tap-root 
and  which  it  is  almost  invariably  fatal  to  break.  It  is 
feasible,  however,  to  avoid  this  if  the  seeds  are  sown 
in  6-inch  pots,  using  4  inches  of  clinkers  as  a  bottom. 
These  check  the  downward  growth  and  Induce  develop- 
ment of  fibrous  roots  in  the  soil,  so  that  the  tap-root 
may  be  cut  off  below  them  and  the  ordinary  2-inch  pot 
used  with  safety.  It  is  not  necessary  to  use  the  deep 
pot  for  roses  in  any  case.  Plants  which  exceed  the 
diameter  of  the  pot  should  be  given  room  to  allow  for 
development.  The  best  market  growers  plunge  the 
pots  in  soil  to  half  their  depth,  as  it  is  necessary  in  the 
spring  months  because  of  the  rapid  evaporation  of 
water.  This  refers  especially  to  geraniums,  fuchsias, 
heliotropes,  petunias,  etc.  Care  must  be  taken,  how- 
ever, to  lift  them  occasionally  so  as  to  prevent  the  roots 
from  getting  hold  in  the  soil  through  the  hole  in  the 
bottom  of  the  pot.  Ten  inches  apart  from  center  to 
center  for  such  plants  will  not  be  too  much  if  stocky 


FRENANTHES  (Greek  words,  meaning  drooping 
blossom).  Compdsitip.  Rattlesnake  Root.  A  genus 
of  about  16  species  of  tall  perennial  herbs,  of  which  10 
are  natives  of  North  America.  A  few  species  are  offered 
by  collectors.  Prenanthes  are  leafy-stemmed  plants 
with  dull  colored  heads  borne  in  spike-like  terminal 
panicles.  Lvs.  alternate,  lower  ones  petiolate,  sagittate, 
cordate,  often  much  divided:  upper  ones  auriculate  and 
much  narrower  and  smaller  heads:  5-30-fld. :  akenes 
terete,  4-5-angled,  usually  striate.  The  species  are  ex- 
tremely variable.  They  are  of  easy  culture  in  any  good 
soil. 

A.    Involucre  glabrous. 

B.    Heads  5-1-fld.:   involucre  very  narrow,  only  1  line 

thick, 

altlssima,  Linn.  A  variable  species.  Stem  3-7  ft., 
slender:  fls.  greenish  yellow;  pappus  straw-colored  or 
whitish.  Julj'-Oct.  In  open  or  shade,  Canada  to  Ga. 
and  Tenn, 

BB.    Reads  8-lG-fld.:  involucre  broader,  1%-S  lines 

thick. 

c.   Pappus  deep  cinnamon-brown. 

&lba,  Linn.  Stem  2-5  ft.  high,  usually  purplish:  in- 
florescence thyrsoid-paniculate:  fls.  dull  white.  Aug., 
Sept.  Open  woods  and  sandy  soil,  Canada  to  Ga.  and 
111.    B.B.  3:289.    Mn.  3:161. 

cc.    Pappus  straw-colored. 

serpentS,ria,  Pursh  [Ndbahis  Frdzeri,  DC).  Stem 
usually  about  2-4  ft.  high,  sometimes  purple  spotted: 
fls.  purplish,  greenish  white  or  vellowish.  July-Oct. 
Ont.  to  Fla.  and  Ky.    B.B.  3:289. " 

aa.    Involucre  hirsute-pubescent. 

racenidsa,  Michx.  Stem  6  in.  to  2  ft.  high:  stem-lvs. 
mainly  sessile,  while  they  are  mostly  petiolate  in  the 
other  species  here  described:  fls.  purplish.  Aug.,  Sepr. 
Moist  open  places,  Canada  to  N.  J.  and  Colo.  B.B. 
3 -SI-  p.  W.  Barclay. 
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PRESTONIA  (probably  named  after  Charles  Preston, 
a  correspondent  of  Ray).  Apocyndcew.  About  30  spe- 
cies of  tall  climbers  from  tropical  America,  P.  venosa 
is  a  tender  foliage  plant  once  offered  in  America  as 
Uchites  nutans.  Prestonia  differs  from  Echites  in  hav- 
ing a  callous  ring  inside  the  corolla-tube  at  the  throat 
and  often  5  linear,  erect  scales  below.  Other  generic 
characters  •  calyx  with  5  entire  or  lacerated  scales  inside 
at  the  base:  corolla  salver-shaped,  the  tube  constricted 
at  the  throat;  lobes  5:  ovary  with  2  distinct  carpels; 
seeds  comose  at  the  apex. 

The  following  points  are  adapted  from  Lowe's  Beauti- 
ful Leaved  Plants :  P.  venosa  is  cultivated  for  the  net- 
work of  crimson  veins  on  its  foliage.  The  plant  blooms 
rarely,  and  its  fls.  are  far  inferior  to  Echites  or  Dipla- 
denia.  When  properly  cultivated  it  makes  a  charming 
subject,  but  if  neglected  it  is  as  worthless  as  a  weed. 
It  can  hardly  be  propagated  by  cuttings;  the  fleshy 
roots  are  cvit  into  pieces  1-2  in.  long.  The  plant  de- 
mands a  temperature  of  85°  F.,  with  an  atmosphere  as 
moist  as  possible.  Foliage  should  never  be  syringed. 
Young  plants  should  be  raised  every  season,  as  older 
plants  "become  unsightly.  The  plant  was  formerly  con- 
siderably grown,  being  trained  to  a  balloon-shaped  wire 
trellis.    Needs  warmth  to  bring  out  the  markings. 

vendsa,  Mottet  (EchXtes  nutans,  Anders.  Hcemadic- 
tyon  venosum,  Lindl.).  Lvs.  opposite,  ovate-lanceo- 
late, villous  beneath:  fls.  yellow,  in  pedunculate  pani- 
cles: corolla-lobes  roundish,  wavy.  St,  Vincent  in  the 
West  Indies.    B.M.  2473.    Lowe  58.  W,  M, 

PRICKLY  ASH,  XantJioxylum.  P.  Comfrey,  Sym- 
phytum asperrimuni.  P.  Pear,  (j/juiitia.  P,  Poppy, 
Argemone. 

PRIDE  OF  INDIA.     3Ielia  Azederach. 

PRIM.     See  Ligustrum. 

PRIMROSE.  Primula.  Arabian  P.  is  Arnebia  cor- 
nuta.  Cape  P.  is  Stre/itocar/jiis.  Common  P.  is  Pri- 
mula vuliiaris.  English  P.  is  Priiunla  vulgaris. 
Evening  P.     i^ce  (Uuothi'ra. 

PRIMROSE  PEERLESS.     JVarcissus  biflorus. 

PRtMULA  (Primula  veris,  the  "first  in  spring,"  was 
an  old  appellation  of  one  or  more  of  the  species)  = 
Primulaceip.  Primrose.  Low  herbs,  mostly  spring- 
blooming,  with  monopetalous  salverform  fls.  in  clusters 
on  scapes  that  arise  from  a  radical  cluster  of  leaves,  the 
fls.  usually  showy  (pink,  lilac,  purple,  yellow,  white), 
with  a  tube  usually  surpassing  the  5-toothed  or  5-cleft 


1950.   Polyanthus  flowers,  to  show  dimorphism. 

■calyx;  corolla  with  5  spreading  lobes,  which  are  usually 
notched  or  retuse  at  the  end  and  more  or  less  narrowed 
at  the  base;  stamens  5,  affixed  to  the  corolla-tube:  ovary 
1-loculed,  with  many  ovules  on  an  axile  placenta,  and  1 
undivided  filiform  style  and  a  capitate  stigma.  The 
flowers  of  some  Primulas  are  strongly  dimorphic  or 
trimorphic  — the  stamens  and  pistils  of  different  lengths 


in  different  flowers  of  the  same  species.  Fig.  1950.  See 
Darwin's  work,  "The  Different  Forms  of  Flowers  on 
Plants  of  the  Same  Species."  This  polymorphism  is 
associated  with  cross-pollination.  Primulas  are  natives 
to  the  north  temperate  zone,  only  one  being  known  in 
the  cold  parts  of  southern  South  America,  and  one  in 
Java.  They  are  mostly  boreal  or  alpine  plants.  About 
a  dozen  are  native  to  the  colder  parts  of  North  America. 
The  greatest  extension  of  the  alpine  section  occurs  in 
the  Himalaya  region,  in  which  there  are  more  than  40 
species.  There  are  several  showy  Chinese  species, 
some  of  which  are  now  in  general  cultivation.  The 
total  number  of  species  is  usually  placed  at  80-100,  but 
Pax,  the  latest  monographer  (Monographische  Ubersicht 
Uber  die  Arten  der  Gattung  Primula,  Leipzig,  1888, 
and  in  Engler's  Bot.  Jahrbiicher  vol.  10),  admits  145 
species. 

The  outdoor  Primulas  should  be  protected  from 
the  midday  sun.  Give  a  covering  of  mulch  in  winter. 
They  are  amongst  the  finest  of  all  hardy  plants. 
Primulas  are  mostly  perennial.  Several  cultural  groups 
may  be  recognized:  (1)  The  alpine  section  affoi'ds 
some  of  the  most  useful  plants  for  rock  and  alpine 
gardens.  The  relatively  little  attention  given  to  alpine 
gardens  in  this  country  is  the  reason  for  the  ne- 
glect of  these  charming  spring -flowering  plants.  (2) 
The  polyanthus  class,  comprising  fully  hardy  spring- 
flowering  plants,  suitable  for  culture  under  ordinary 
garden  conditions,  and  alwaj'S  popular  in  this  country. 
To  the  same  class  belong  the  true  cowslip  (P.  officinalis) 
and  the  oxlip  (P.  elatior),  but  these  are  rarely  seen  in 
our  gardens  in  their  pure  form.  All  are  easily  propa- 
gated by  division.  (3)  Yellow-flowered  or  purple-flowered 
verticillate -clustered  outdoor  species,  of  the  P.  im- 
perialis  and  P.  Japonica  type,  some  of  which  are  hardy 
even  in  the  northei-n  states  with  some  winter  protection. 
(4)  The  true  greenhouse  species,  represented  by  the  old 
P.  Sinensis  (Chinese  Primrose),  the  more  recent  P. 
obconica  and  the  still  more  recent  P.  Forbesi.  These 
are  Chinese  species.  The  colors  are  of  the  cyanic 
series.  (5)  The  auriculas  of  gardens,  developed  from 
P.  Auricula.  In  the  auricula  and  cowslip  groups  hy- 
brids are-many,  but  elsewhere  in  the  genus  good  hy- 
brids seem  to  be  few. 

The  hardy  Primulas  are  usually  treated  as  alpine  or 
rockwork  plants,  to  which  their  small  stature,  tufted 
habit,  and  love  of  cool  partially  shaded  places  admir- 
ably suit  them.  The  reader  who  wants  a  long  list  of  the 
species  that  are  suited  to  alpine  and  rock  gardens  should 
consult  Correvou's  "Les  Plautes  Alpines  et  de  Rocail- 
les,"  Paris,  1895.  For  the  present  purpose,  the  writer 
selects  a  list  of  twelve  species  recommended  by  Selfe- 
Leonard  for  alpine  gardens  in  England  (Journ.  Royal 
Hort.  19,  p.  52  (1895]:  1.  "The  golden  yellow  P.  Au- 
ricula, which  has  the  additional  interest  that  it  is  cer- 
tainly one  of  the  original  parents  of  our  florists'  Auricu- 
las."—2.  "That  loveliest  of  white  alpine  Primulas,  P. 
viscosa,  var.  nivalis,  not  to  be  confounded  with  the 
rarely  seen  P.  nivalis  of  the  Himalayas."  P.  viscosa, 
All.,  is  a  variable  species  with  rosettes  of  obovate  or 
nearly  orbicular  lvs.  that  are  toothed  above,  and  short 
scapes  bearing  umbels  of  mostly  purple  or  rose  fls., with 
corolla-lobes  deeply  2-lobed.  Eu.— 3.  P.  rosea  and  its 
vars.  grandiflora  and  splendens  (see  No.  21).— 4.  "If 
you  want  a  large  and  robust  alpine  species  with  crimson 
flowers  to  match  with  P.  viscosa,  var.  nivalis,  take  P. 
viscosa,  va.r.  major"  {=,P.  Peyritschii,  Stein,  but  it  is  a 
hybrid  of  P.  Auricnla  and  P.  viscosa).  — 5-9.  "So  great 
is  the  number  of  flne  forms  and  hybrids  of  this  well- 
known  P.  viscosa  that  the  next  five  of  my  items  must 
be  taken  from  their  ranks,  viz.:  P.  ciliata  (of  gardens), 
with  a  good  blue-purple  flower;  P.  ciliata,  var.  purpur- 
ata,  a  brilliant  red  or  crimson-purple:  P.  Balfouri,  a 
beautiful  Scotch  hybrid  of  a  rare  tone  of  color;  P.  Lind- 
sayatia,  a  scarce  and  fine  hybrid  from  the  same  north- 
ern gardens,  I  think;  and  P.  ciliata,  var.  cocciuea,  of  a 
rare  red  shade."— 10.  P.  spectabilis,  Tratt.,  P.Wnlfeni- 
ana,  Schott,  or  P.  Clusiana,  Tausch.,  all  from  the  Alps. 
These  are  considered  to  be  forms  of  one  species  by 
some  writers,  biit  Pax,  keeps  them  distinct.  They  are 
all  meml)ers  of  the  Auricula  group.  — 11.  P.  qlaucescens, 
Mor.  [P.  calyciria,  Duby),  one  of  the  Auricula  group. 
Alps.  — 12.  "That  perhaps  most  satisfactory  of  all.  for 
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either  open-air  rockery  or  frame,  the  charming  P. 
marginata.  Curt.,  of  the  Maritime  Alps."  It  is  a  com- 
pact plant  with  oblong  or  oval  deeply  dentate  white- 
margined  Ivs.  and  purplish  fls.  B.M.  1!)1.  L.B.C.  3:270. 
For  horticultural  accounts  of  Primulas,  see  Journ. 
Royal  Hort.  Soc.  1886,  1891  and  189.");  Himalayan  Prim- 
roses, Gn.  16,  pp.  5;^4-5,'35  (W.  Munro) ;  Indian  Primroses, 
Gn.  41,  pp.  580-582;  Hardy  Primulas,  Gn.  .50,  pp.  ;i72-376 
(F.  W.  Meyer) ;  Primroses  and  their  allies,  G.  C.  III.  27, 
p.  325,  et  seq.  (R.  Lindsay).  For  Mexican  Primrose,  see 
<Enothera.  L    H    B 

The  genus  Primula  contains  many  charming  and 
beautiful  species;  they  not  only  brighten  our  gardens  in 
spring  and  summer,  but  all  through  the  winter  we 
can  enjoy  the  blossoms  of  many  showy  species  in  our 
greenhouses.     There  are  many  species  that  can  not  be 


volved  in  obscurity,  although  some  think  it  is  a  cross 
between  the  primrose  and  the  cowslip.  It  is  a  favorite 
garden  plant  and  deserves  to  be  so.  Its  flowers  have 
charmingly  rich  colors.  They  are  most  generally  used 
as  spring  bedding  plants.  When  used  in  this  way  they 
ousrht  to  be  planted  in  beds  where  they  are  partially 
shaded  during  the  hottest  part  of  the  day  and  a  liberal 
supply  of  water  given  to  them,  as  they  are  very  im- 
patient of  drought.  When  they  are  through  blossom- 
ing they  may  be  removed  from  the  beds,  to  make  room 
for  summer  bedding  plants,  to  some  moist  shady  place 
where  they  can  remain  until  fall.  They  are  then 
divided  and  planted  in  coldframes  for  the  winter. 
In  spring  they  are  transplanted  from  there  to  the  beds 
again.  In  sheltered  parts  of  the  rock  garden  they  can 
be  grown  successfully.  They  take  kindly  to  pot  culture, 
and  many  of  them  are  grown  in  this  way  to  decorate 


1951.   Primula  Sinensis  (X  }^).    A  youut!  plant,  as  the  flowers  are  beginning  to  appear. 


grown  in  the  North,  owing  to  the  cold  winters  and  drj', 
hot  summers  with  which  we  have  to  contend.  Neverthe- 
less, with  some  care  a  large  number  of  choice  species  can 
be  grown.  There  are  some  which  grow  luxuriantly  out 
of  doors;  others  can  be  grown  in  coldframes  with  a 
northern  aspect;  and  a  large  number  are  some  of  our 
showiest  greenhouse  plants  for  winter  decoration. 

The  species  of  Primula  are  generally  raised  from 
seed,  but  varieties  which  do  not  come  true  from  seed 
are  increased  either  by  division  or  cuttings.  The  seeds 
of  hardy  Primroses  should  be  sown  soon  after  they  are 
collected,  as  their  vitality  is  impaired  if  they  get  too  dry. 

The  European  Primrose,  Primula  vulgaris, with  many 
of  its  garden  forms,  thrives  admirably  in  a  moist,  deep, 
light  soil,  with  partial  shade,  and  a  slight  protection 
of  dry  leaves  or  meadow  hay  in  winter.  It  is  easily  raised 
from  seed.  A  good  strain  is  important,  if  some  of  the 
very  best  varieties  are  to  be  obtained.  The  cowslip, 
P.  officinalis,  and  the  oxlip,  P.  elafior,  grow  under  the 
same  conditions  as  the  above.  The  polyanthus  has 
been  in  cultivation  for  many  years,  yet  its  origin  is  in- 


conservatories  in  spring.  Of  late  years  the  Primrose 
and  polyanthus  have  been  forced  in  spring  by  florists 
for  cut-flowers,  those  with  fine  yellow  blossoms  being 
most  in  demand.  The  polyanthus  can  be  raised  from 
seed,  but  some  of  the  fine  varieties  are  best  propagated 
by  division. 

The  common  auricula,  P.  Auricula,  is  best  grown  in 
pots  in  a  cool  greenhouse  or  in  coldframes.  In  a  pro- 
tected corner  under  the  shade  of  some  hemlocks  at  the 
Harvard  Botanic  Garden,  there  has  been  a  good  clump 
of  this  plant  growing  and  blossoming  annually  for  the 
past  ten  years.     See  Auricula,  vol.  I. 

P.  anriculata,  a  pretty  little  Asia  Minor  species,  can 
be  grown  in  a  warm  sheltered  position.  P.  cortusoides 
blossoms  very  early  in  spring,  and  requires  slight  pro- 
tection and  a  warm  position.  There  are  many  varieties 
of  this  plant.  P.  farinosa  is  a  beautiful  native  plant 
requiring  a  stiff  loam  and  a  damp  situation  with  shade 
during  the  warmest  part  of  the  day.  P.  denticulata 
comes  from  the  Himalayan  Mountains  and  is  quite  hardy 
in  the  rock  garden,  grown  in  a  moist,  deep,  rich,  loamy 
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soil.  There  are  many  varieties  of  this  species,  but  the 
handsomest  is  P.  denticulata,  var.  Cachemiriana.  The 
form  with  white  flowers  is  also  pretty.  Care  should  be 
taken  that  this  species  and  its  varieties  are  planted  in 
a  slightly  elevated  position  where  water  will  not  settle 
around  the  plants  in  winter.  If  grown  in  a  low,  damp 
position,  the  crowns  are  liable  to  rot  in  winter.  In  a 
warm  sheltered  position  in  the  rock  garden  P.  capitata 
may  be  grown,  but  must  be  well  sheltered  from  the  hot 
summer  sun.  P.  Japonica  is  a  splendid  hardy  plant  and 
grows  vigorously  in  a  rich,  deep,  moist  soil.  When  the 
plants  become  established  they  self-sow  themselves.  It 
also  makes  a  good  plant  to  force  in  pots  in  the  spring. 
The  seed  of  this  plant  ought  to  be  sown  as  soon  as  ripe; 
if  this  is  not  done  they  never  come  so  evenly,  and  also 
require  a  long  time  to  germinate.  The  native  Primtila 
Mistassinica  is  a  charming  dwarf  Primrose;  to  be  suc- 
cessful with  it  the  requirements  are  a  very  damp  place 
and  not  too  much  shade.  P.  rosea,  a  Himalayan  species 
with  good  qualities,  can  be  grown  in  a  sheltered  place, 
but  must  be  given  a  covering  of  dried  leaves  in  the 
winter.  P.  Sieboldii  is  a  distinct  Japanese  plant  and 
is  an  exceedingly  showy  Primrose  when  grown  under 
proper  conditions.  There  are  many  named  varieties 
of  this  plant,  the  best  being  Lilacina,  Magenta  Queen, 
Rosea  alba.  Rosea  striata  and  Violacea.  A  light  soil 
well  enriched  with  decayed  leaf  -  mold,  a  sheltered 
position  with  partial  shade  and  a  covering  of  dried 
leaves  in  the  winter  are  the  requirements  necessary 
for  success  with  this  Primrose  and  its  varieties.  This 
plant  makes  an  excellent  pot-plant  and  is  easy  to  force 
in  spring. 

There  are  a  number  of  species  of  Primula  that  are 
grown  in  the  greenhouse,  but  the  most  popular  is  P. 
Shiensis.  By  selection  and  crossing  there  are  many 
improved  varieties  from  the  pale  pink  plant  that  was 
introduced  in  1820.  Every  shade  of  color  from  pure 
white  to  deep  crimson  and  even  deep  blue  is  obtained  in 
the  flowers  and  also  great  variety  in  form  and  double- 
ness.  Not  only  has  the  flower  been  improved,  but  there 
is  a  great  variety  to  be  had  in  foliage.  The  double 
forms  are  increased  by  cuttings ;  semi-doubles  are  raised 
from  seed.  The  named  varieties  are  raised  from  seed 
sown  annually  and  they  come  true  to  color.  There  are 
several  strains  of  seed  which  receive  separate  names, 
but  to  get  a  good  strain  is  important.  It  requires  as 
m.uch  time  and  labor  to  raise  plants  from  a  poor  strain 
as  from  a  good  one.  The  good  strain  costs  a  little  more 
to  begin  with,  but  the  superior  quality  of  the  blossoms 
and  plants  pays  in  the  end.  The  first  week  in  April 
is  a  good  time  to  sow  the  seed  in  order  to  get  plants 
to  flower  early  the  following]  winter,  and  about  the 
middle  of  May  for  a  second  batch  to  succeed  the  first 
sowing.  Sow  the  seeds  in  well-drained  shallow  pans. 
Use  finely  sifted  leaf-mold,  loam  and  sand  in  equal 
parts.  Cover  the  seeds  lightly  and  place  the  pans 
when  well  watered  in  a  temperature  of  about  C0°  Fahr. 
Sometimes  the  seed  does  not  germinate  evenly;  the  best 


leaves  they  may  be  potted  off  singly  into  3-inch 
pots,  using  a  compost  slightly  rougher  than  the  one 
used  in  the  seed-pans.  When  the  small  pots  are  filled 
with  roots  the  plants  may  be  shifted  into  larger  ones, 
the    final    shift   being   into  6-inch   pots,   using  a  com- 


1952.    Single  and  semi-double  Chinese  Primroses. 

Natural  size. 

thing  to  do  then  is  to  prick  off  all  the  young  plants  into 
fresh  soil  similar  to  the  above.  Sliake  a  little  fresh  soil 
over  the  seed-pan  again  and  place  it  in  the  same  tem- 
perature, and  very  soon  the  remainder  of  the  seed  will 
germinate.     When  the  young  plants  have  three  or  four 


1953.   Primula  obconica  (X  3^). 

post  of  good  fibrous  loam,  rotten  cow  manure,  leaf-mold 
and  sand.  When  given  the  final  potting  care  should  be 
taken  that  the  base  of  the  plant  rests  on  the  soil,  but  it 
should  not  be  buried.  If  the  plant  is  not  potted  right 
it  will  be  loose  at  the  crown.  When  this  is  the  case  the 
only  remedy  is  to  place  three  small  stakes  in  a  triangle 
round  the  crown;  this  helps  to  keep  the  plant  steady 
when  top-heavy  with  blossoms  and  foliage.  When  the 
pots  are  full  of  roots,  weak  liqiiid  manure  made  from 
fresh  cow  manure  may  be  given  once  a  week.  During 
the  summer  they  require  shade  and  should  be  grown  in  a 
cool  greenhouse  or  frame,  where  they  ought  to  have 
plenty  of  air  at  all  times.  In  winter  a  temperature  of 
45°  F.  suits  them  well,  and  they  last  miich  longer  in 
blossom  than  if  kept  warmer.  This  Primrose  is  seldom 
troubled  with  insect  pests.  Some  of  the  best  and  most 
distinct  varieties  are  Russell's  Queen  of  Whites,  Alba 
magnifica,  Princess  Louise,  Cheswiek  Red  Improved, 
Comet,  Rubra  superbissima.  The  best  blue  out  of  a 
number  we  have  tried  is  Parquhar's  Improved  Blue. 
The  semi-doubles  can  be  had  in  good  <listinct  colors,  but 
the  old  double  white  is  the  best  doul/lo  Chinese  Prim- 
rose and  should  be  more  grown  than  it  is  at  present. 

Sutton's  Primula  sieUata  is  without  doubt  one  of  the 
finest  and  most  graceful  Primroses  we  have  for  green- 
house or  conservatory  decorations.  The  form  with  white 
flowers  is  the  most  pleasing;  but  the  red  and  pink 
shades  are  also  attractive.  The  foliage  is  like  that  of 
P.  Sinensis,  but  the  flowers  are  far  more  graceful  and 
produced  in  whorls  on  long,  erect  stems.  This  plant  will 
blossom  from  November  to  May.  It  requires  the  same 
treatment  as  the  Chinese  Primrose,  only  the  seeds  can 
be  sown  a  little  earlier. 

Primula  florihioulii  is  a  charming  winter-flowering 
greenliouse  plant  from  western  Himalayas.  Its  yellow 
flowers  are  produced  on  stems  from  four  to  six  Indies 
long.  There  is  an  improved  form  which  has  larger 
blossoms  than  the  type.     This    plant    is    easily  raised 
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from  seed.  Primula  Forbesi  comes  from  China.  It  is 
a  dwarf,  compact  plant,  and  its  lilac  flowers  are  produced 
in  whorls  on  long,  wiry  stems,  as  they  ai-e  in  P. 
Japonica.  It  can  be  raised  from  seed  or  increased  by 
division.  P.  obconica  is  a  very  showy  plant  and  will 
produce  blossoms  almost  continually.  It  would  make  a 
valuable  florists'  plant  if  it  was  not  that  it  is  slightly 
poisonous  to  the  touch.  It  has  been  greatly  improved 
since  its  introduction  in  1882.  The  best  form  now  in 
cultivation  is  P.  obconica,  var.  grandiflora  fimbriata. 
Young  plants  are  easily  obtained  from  seed  and  can 
be  grown  in  the  greenhouse  in  one  summer  until  they 
are  large  enough  for  8-inch  pots.  Primula  verticillata 
is  a  desirable  greenhouse  plant  with  yellow  flowers 
which  are  produced  in  whorls  on  the  stems.  It  has 
handsome  foliage  covered  with  a  white  mealy  powder. 
If  this  powder  is  washed  off  with  careless  watering  the 
plants  are  never  so  handsome.         Robert  Cameron. 

Running  Notes  on  Primula,—  Of  the  greenhouse 
species,  P.  Sinensis  is  the  old  stand-by.  The  single 
forms  are  easily  grown  from  seed.  It  requires  about 
seven  months  from  date  of  sowing  to  bloom.  For  fall 
flowering,  sow  in  March.  Soak  seeds  24  hours  in  water. 
This  will  insure  a  more  even  germination.  Then  sow 
in  pans  filled  with  light  sandy  soil,  covering  the  seeds 
only  very  thinly  with  sand  ;  temperature  70°  F.  Keep 
pans  always  moist  and  shady.  In  two  or  three  weeks' 
time,  in  case  seeds  were  fresh,  which  is  most  essential, 
the  young  seedlings  need  pricking  out.  For  that  pur- 
pose flat  boxes  or  earthen  pans  tilled  with  a  mixture  of 
two  parts  peat  and  one  part  common  garden  soil  are  the 
best;  do  not  take  pots,  because  they  are  too  deep  and 
do  not  dry  out  fast  enough.  Keep  shady;  temperature 
70°.  When  large  enough,  transplant  in  thumb-pots  very 
loosely  and  not  too  deep.  Mixture  of  soil  and  the  tem- 
perature should  be  the  same  as  previously  advised.  Keep 
plants  shifted  into  larger  pots  as  fast  as  they  require  it. 
Do  not  let  them  get  root-bound.  Make  the  soil  heavier 
at  each  transplanting.  At  the  last  shift,  which  should  be 
from  five  to  six  months  from  date  of  sowing,  use  liberally 
of  cow  manure  and  bone-meal.  Through  the  whole  sum- 
mer plants  should  be  kept  shady  and  cool,  syringing 
overhead  twice  a  day.  Get  them  accustomed  to  the 
sun  in  fall.  Temperature  in  winter  50°  to  60°  F.  Double 
Primulas  can  be  propagated  by  cuttings  in  moss  at  a 
temperature  of  70°  to  80°  F.  After  they  are  rooted,  treat 
them  the  same  as  seedlings.  The  best  time  for  propa- 
gating is  in  February  and  March.  We  need  hybrids  of 
this  Chinese  Primrose  with  other  greenhouse  species. 
The  writer  has  succeeded  in  making  a  promising  cross 
of  P.  Sinensis  and  P.  obconica.  This  is  figured  in 
American  Agriculturist,  March,  1900. 

Primula  obconica  and  the  form  known  as  P.  obconica 
hybrida  should  have  treatment  exactly  as  for  P.  Si- 
nensis. P.  Forbesi  is  a  small  lilac-flowered  greenhouse 
species,  requiring  the  treatment  given  P.  Sinensis.  It 
is  now  becoming  well  known. 

Primula  Auricula,  the  Primrose  of  the  Alps,  has 
flowers  variously  colored,  mostly  yellow.  Hardy  or 
half-hardy,  needs  light  soil,  plenty  of  air  and  sunshine; 
good  for  rockwork.  The  Auricula  has  never  become 
popular  in  America. 

Primula  cortusoides  and  P.  Sieboldi  are  beautiful 
species  of  Siberia,  of  dark  rose  color.  Hardy;  give 
plenty  of  air  and  a  very  sunny,  rather  dry  exposure. 
Very  satisfactory  spring  flowers. 

Primula  capitata  has  flowers  violet-blue  in  dense 
heads.  It  is  one  of  the  most  beaiitiful  species  of  the 
Himalayan  region.  It  is  difficult  to  cultivate  here,  be- 
cause it  needs  a  very  cool  temperature.  Sow  seed  in  cold- 
frame,  prick  out  as  soon  as  up,  keep  on  growing  outside 
in  a  cool  place  through  the  summer.  In  fall  they  may  be 
potted,  and,  kept  in  the  coldfrarae  through  winter;  they 
will  be  beautiful  pot-plants  in  spring.  It  is  a  good  plant 
for  rockeries  if  it  gets  a  place  which  is  sheltered  from 
the  sun  and  yet  not  shady.  P.  denficulata  and  var. 
Cachemiriana  are  hardy.     Give  a  moist,  sunny  place. 

Primula  Stuartii  has  dark  yellow  flowers.  This  beau- 
tiful species  is  half-hardy;  it  needs  a  light  soil,  hut  not 
dry,  with  full  sun.  Covered  with  a  box  over  winter,  it 
will  come  through  safely.  It  is  rarely  seen  in  this 
country.  Adolf  Jaenicke. 
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Key  to  the  Groups. 

A.  Young   leaves  involute   {rolled  in- 
wards or  upwards ) . 
B.  Lvs.  thick:   fls.  umbellate:  invo- 

lucral  bracts  usually  not  leafy .  1.  Auricula 
BB.  Lvs.  thin:  fls.verticillate:  bracts 

leafy 2.  Floribund.*; 

AA.  Young  lvs.  revolute   (rolled   back- 
wards ) . 
B.  Plant  large,  with  yellow  or  pur- 
ple fls.  in  successive  whorls  . .  3.  Prolifer.^ 
BB.  Plant    with    fls.    in   umbels    or 
heads,  orifimvhorls  the  plants 
small  and  slender  {as  grown 
under  glass)  and  the  fls.  lilac 
to  white. 
0.  Lvs.  lobed,  the  lobes  dentate  or 

crenate 4.  Sinenses 

CO.  Lvs.  not  lobed,  or  only  indis- 
tinctly so. 
D.  Calyx  enlarging  after  flow- 
ering, leafy 5.  MoNOCARPicffi! 

DD.   Calyx  not  enlarging . 

E.  Fls.  not  bracfed 6.  Barbate 

EE.  Fls.  bracfed,  either  soli- 
tary or  many. 
F.  Foliage  distinctly  pi- 
lose or  pubescent. 
G.  Each  flower  dis- 
tinctly stalked 7.  Vernales 

GG.  Fach  flower  sessile 

or  very  nearly  so.  8.  Capitat.*; 
FF.  Foliage  glabrous  or 
only    minutely   pu- 
bescent. 
Q.  Involucral   bracts 
gibbous    or   eared 
at  the  base. 
H.   Capsule   globose, 
included  in  the 

calyx 9.  Auriculat.^; 

HH.   Capsule    oblong  - 
cylindrical,  ex- 

serted 10.  Farinos.*: 

GG.  Involucral  bracts 
not  gibbose  nor 
eared:  capsule 
cylindrical :  peti- 
ole narrowly 
winged 11.  Nivales 

1.  Auricula. 
1.  Auricula,  Linn.  Auricula.  See  p.  118  and  Pig. 
171,  Vol.  I.  Low,  with  a  radical  rosette  of  thick  obovate- 
cuneate  glabrous  or  pubescent  mealy  lvs.  2  or  3  inches 
long,  which  are  often  crenate  on  the  upper  part:  scales 
3-6  in.  long,  erect,  prominently  exceeding  the  lvs. :  fls. 
in  an  umbel,  sometimes  as  many  as  20,  bright  yellow  and 
fragrant,  short-stalked,  subtended  by  minute  oval  mealy 
bracts,  the  segments  obovate-cuneate  and  emarginate: 
stamens  dimorphous.  — This  description  represents  the 
wild  form  as  understood  and  described  by  J.  G.  Baker 
in  B.M.  6837.  "It  is  one  of  the  most  widely  spread  of 
all  the  species,"  Baker  writes,  "as  it  extends  in  a  wild 
state  from  Dauphine  and  the  Jura  on  the  west  through 
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Switzerland  to  Lombardy,  the  Tyrol,  Hungary  and 
Transylvania."  In  cultivation,  the  plant  has  run  into 
flowers  of  many  colors.  It  is  possible  that  some  of 
these  forms  are  hybrid  progeny  with  related  species. 
Baker  writes  :  "What  the  relation  is  of  this  widely- 
spread  wild  type  to  the  multiform  races  of  the  garden 


1954.    Primula  cortusoides  (separate  ris.  X  %). 

Auricula   is    a    subject  that   still    remains   to  be   fully 
worked  out."    Pax  mentions  various  natural  hybrids. 

2.  Floribund^. 

2.  floribiinda,  Wall.  Hairy:  Ivs.  rather  thin,  3-6  in. 
long,  ovate  or  elliptic  or  obovate,  with  a  broad  petiole, 
strongly  nerved  and  reticulated,  the  margins  coarse- 
toothed:  scales  slender  but  erect,  10  in.  or  less,  bearing 
loose  whorls  that  are  subtended  by  three  or  four  leaf- 
like toothed  bracts:  fls.  small,  golden  yellow,  the  slender 
tube  exserted  beyond  the  deep-cleft  calyx,  the  segments 
obcordate  and  entire.  Himalaya.  B.M.  G712,  where 
Hooker  remarks:  "The  plant  here  figiired  is  found  at 
lower  elevations  in  the  Himalayas  than  any  other  of  the 
numerous  species  that  inhabit  that  rich  region,  occur- 
ring between  2, ,500  and  6,500  ft.  along  the  whole  division 
of  the  range  which  extends  from  Kumaon  to  Kashmir.'' 
Also  in  Afgrhanistan.  B.M.  6712.  Gn.  41:86.'?.  G.C.  HI. 
27:195.    R.H.  1895,  p.  400-1.    Gt.  45:1424;  47,  p.  221. 

3.  verticillita,  Forsk.  Plant  growing  about  1  ft.,  bear- 
ing yellow  fls.  in  leafy  whorls:  Ivs.  lanceolate  or  oblong- 
lanceolater  bracts  1-nerved:  calyx  broadly  eampanulate, 
deeply  5-parted,  the  segments  linear  and  entire:  corolla- 
tube  about  5  times  longer  than  calyx,  the  segments  ob- 
long and  obtuse  and  emarginate  and  the  base  scarcely 
contracted.  Arabia. —  Probably  not  in  cultivation,  the 
plant  known  under  this  name  in  gardens  being  the  fol- 
lowing: 

Var.  Bove&na,  Mast.  {P.  Bovedna,  Decne.  P.  verficil- 
Idtu,  Hort. ).  Lvs.  liroadly  spatulate:  bracts  3-nerved: 
calyx  cylindrical-campaiiulate,  with  5  deep  dentate  lobes 
or  divisions:  corolla-tube  2-3  times  exceeding  the  calyx, 
the  segments  rounded  and  crenulate,  contracted  at  the 


base,  and  sometimes  bearing  a  dark  spot  in  the  center. 
Mt.  Sinai,  etc.  B.M.  2842.  — An  interesting  plant  with 
slender-tubed  light  yellow  fls.  about  %  in.  long,  borne 
on  slender  pedicels  in  a  whorl  of  sharp-toothed  bract- 
Ivs.,  the  whorls  2  or  3  and  standing  well  above  the  ro- 
sette of  sharp-toothed  root-lvs. 

Var.  Sim6nsis,  Mast.  (P.  Simensis,  Hochst.  P. 
Courti,  Hort.).  Abyssinian  Primrose.  Taller 
and  stouter,  growing  18  or  20  in.  tall,  with  root- 
lvs.  nearly  1  ft.  long:  root-lvs.  oblong-lanceolate, 
mealy:  lower  bracts  olilong  and  3-nerved,  the 
upper  ones  smaller  and  1-nerved:  calyx  broadly 
campanulate,  the  lobes  deltoid-lanceolate  and  en- 
tire :  corolla-tube  3-4  times  longer  than  the  calyx 
and  more  or  less  mealy,  the  5  segments  obovate 
and  entire,  emarginate  at  the  end,  contracted  at 
the  base.  Abyssinia.  B.M.  6042  (as  P.  verticil- 
lata,var.  /SJ«e«sis).—Astriking  plant,  with  large 
salverform  yellow  fls.,  the  corolla-tube  nearly  2 
in.  long.  Whorls  2  or  3,  many-fld.  Not  to  be  con- 
founded with  P.  Si7ie7isis  (No.  7),  a  wholly  differ- 
ent plant. 

3.  Prolifer^. 

A.    Flowers  yellow. 

4.  prolifera,  Wall.    Stout,  striking  species  with 

scape  often  18  in.  high:  plant  green,  not  mealy: 

Ivs.   many,  long- oblanceolate,  often    more    than    1    ft. 

long,  obtuse,  entire  or  finely  toothed:   fls.  in  successive 

whorls  on  the  slender  erect  scape,  pale  yellow,  the  tube 

much  exceeding  the  short-toothed  calyx,  the   lobes  flat 

and    shallowly    obcordate.     Bengal.     B.  M.  6732.  — Not 

known  to  be  in  cult.,  but  inserted  here  to  distinguish 

it  from  P.  imperialis,  with  which  it  was  once  confused. 

5.  imperialis,  Jungh.  The  noblest  of  cultivated  Pri- 
mulas, the  scape  rising  3}^  ft.,  and  bearing  five  or  six 
whorls  of  deep  yellow  flowers  of  firm  substance.  — Once 
confounded  with  P.  prolifera,  from  which  it  differs,  ac- 
cording to  Hooker,  in  "the  more  robust  habit,  the  thicker 
texture,  broader  midrib,  close  reticulate  nervation,  and 
bullate  surface  of  the  foliage  and  its  deeper  colored 
flowers."  The  leaves  are  sometimes  1%  ft.  long;  they 
are  long-oblong-oblanceolate  in  outline,  obtuse,  the  mar- 
gins beset  with  many  small  very  sharp  teeth,  and  the 
surface  much  blistered  and  reticulated:  fls.  deep  yel- 
low or  almost  orange,  %  in.  across,  the  tube  K  in.  long 
and  much  exceeding  the  short-toothed  calyx.  Mts.  of 
Java.  B.M.  7217.  Gn.  40:823.  G.M.  34:758-9.  Not 
hardy  north. 

AA.    Floivers  purple  (or  wJiite). 

6.  Jap6nica,  Gray.  Scape  1-2  ft.  tall,  bearing  several 
superimposed  whorls  of  clear  purple  fls. :  plant  gla- 
brous, not  mealy:  lvs.  oblong-obovate  or  spatulate,  ob- 
tuse, convex  above,  mtich  reticulated,  the  margins  with 
small  teeth :  fls.  12  or  more  in  each  whorl,  about  1  in. 
across,  the  lobes  obcordate,  the  corolla-tube  nearly  three 
times  as  long  as  the  short  calyx-lobes,  all  the  fls.  promi- 
nently stalked.  Japan.  B.M.  5916.  F.S.  19:1950-1. 
I.H.  18:69.  Gn.  29,  p.  .382.  R.H.  1871:570;  1895,  p.  424. 
F.M.  1871:.537-8;  1872:9.-There  are  white-flowered 
forms.  Blooms  early  in  summer  to  midsummer.  Makes 
a  noble  plant  in  deep  moist  soil  and  a  shaded  place. 
Hardy  at  the  North. 

4.  Sinenses. 

A.    Calyx  loose  and  large,  often  inflated. 

B,    Lvs.  deep-lobed. 

7.  Sinensis,  Sabine  {P.  Chinhisis,  Hort.).  Chinese 
Primrose.  Figs.  1951, 1952.  Trunk  short  and  woody,  but 
as  known  in  gardens  the  plant  is  practically  stemless, 
the  ample  foliage  and  the  strong  short  scapes  arising 
directly  from  the  surface  of  the  ground  or  very  near  it: 
whole  plant  soft-hairy  :  lvs.  oblong-ovate  to  nearly 
round-ovate,  soft  and  usually  limp,  several-lobed  and 
the  lobes  toothed,  long-petioled:  scapes  erect,  several: 
fls.  now  of  many  colors,  several  to  many  in  an  umbel, 
large  and  showy,  salverform,  the  segments  obcordate: 
calyx  inflated.  China.  Winter  bloomer,  as  grown  in 
greenhouses.  B.M.  2564.  B.R.  7:5'M  {as  P.  prcrnifevs). 
F.S.  22:23.34-37.  I.H.  .32:.551;  35:42.  Gn.  51 :1124  and  p. 
469.    G.C.  III.  25:181,203,  205.     Gng.  2:91,    A,F.  8:623, 
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625,  671.  F.R.  4:29.  — The  Chinese  Primrose  is  now  ex- 
ceedingly variable.  There  are  double-Hd.  forms  of  vari- 
ous shapes  and  colors  and  of  various  degrees  of  dou- 
bling. For  pictures  of  various  doulile  and  half-double 
forms,  see  R.H.  1867:250,  330.  F.S.  20:2145.  I.H. 
31:512;  35:42;  38:126.  The  normal  form  of  this  Prim- 
rose has  a  somewhat  flat-topped  flower-cluster,  but 
there  are  forms  with  pyramidal  and  elongated  clusters. 
Var.  stell^ta  {P.  sfelliita,  llort.)  is  a  form  with  hand- 
some star-like  long-stemmed  fls.  in  successive  whorls  or 
tiers  in  a  long  open  cluster:  recent.  Gn.  53,  p.  229; 
57,  p.  52.  A.G.  18:201;  20:384-5.  A.F.  12:605.  Gng. 
5:167.  Pretty.  Primula  lSine)isis  was  introduced  into 
England  from  Chinese  gardens  in  1820,  but  it  was  not 
until  1879  that  the  original  wild  form  was  known  to  bota- 
nists. For  accounts  and  pictures  of  this  wild  Primrose 
as  grown  in  English  gardens,  see  essay  by  Sutton  in 
Journ.  Royal  Hort.  Soc.  13:99  (1891).  G.C.  III.  5:115; 
8:564;  9:209;  11:13  (figure  reproduced  in  A.G.  13:245). 
Gn.  49:1058.  B.M,  7559.  The  native  color  of  the  Chi- 
nese Primrose  seems  to  be  on  the  order  of  pink,  but 
there  are  many  colors  in  the  cult,  forms,  — from  pure 
white  to  red.  There  are  now  crested  or  fringed  forms 
(var.  fimbrid,ta,  Hort.),  and  those  with  a  frill  or  extra 
corolla  projecting  from  the  throat  (Fig.  1952).  Gt. 
43:1402;  45:1432;  46,  p.  192.  The  Ivs.  are  variable  in 
shape  and  depth  of  lobing.  Some  forms  have  crisped 
leaves  (var.  filicifblia,  Hort.).  The  improvement  of  P. 
Sinensis  has  taken  place  without  the  influence  of  hy- 
bridization with  other  species. 

BB.    Lvs.  scalloped  or  sinuate,  not  lobed. 

8.  obc6nica,  Hance  {P.  poculiformis,  Hook.).  Fig. 
1953.  Slender,  with  loose-hairy  leaves  (the  sharp  hairs 
often  irritating-poisonous):  lvs.  all  radical,  ovate-ob- 
long or  round-oblong,  long-petioled,  scallop-toothed  and 
very  finely  serrate :  scapes  many, 
4-10  in.  tall:  fls.  small,  lilac  or 
light  purple,  several  to  many  in 
umbels,  on  long- spreading  or 
somewhat  drooping  pedicels,  the 
segments  obcordate;  calyx  wide 
open  and  shallow-toothed.  China. 
B.M.  6582.  Gn.  26:456  and  p. 
206;  29,  p.  241;  51,  p.  317.  G.C. 
III.  9:401  (house).  Gt.  43,  p.  138. 
F.R.  1:941. -Of  late  years  this 
species  has  become  a  popular  win- 
ter-blooming pot-plant.  The  fls. 
are  nearly  or  quite  an  inch  across 
in  well-grown  specimens.  There  is 
a  var.  gnraudifldra,  Hort.,  with  fls. 
nearly  or  quite  1 34  in.  across.  Gn. 
51:1116.  R.H.  1892,  p.  114.  Gt.  46, 
p.  193.  S.H.2,p.  52.  A.F.  13:1063. 
Gng.6:245.  Some  of  thelarge-fld. 
forms  have  somewhat  lacerated 
or  fringed  petals  (var.  fimbri^ta, 
Hort.).  Var.  rdsea,  Hort.,  has 
rose -colored  fls.  P.  obconica  ife 
very  easily  grown.  Prop,  by  seed. 

AA.   Calyx  narrow  and  ordinary. 
9.  cortusoides,  Linn.  Fig.  1954. 
Lvs.  in  a  rosette  on  the  ground, 
rather  large  and  soft,  loose  hairy 
(at  least  on  the  midrib   and   pe- 
tioles), ovate-oblong  or  cordate- 
oblong, irregularly  jnany-notched : 
scapes  few  to  several,  6-12  in.  tall, 
very   straight,    hairy  :     fls.    rose- 
colored,  about   1  in.  aci-oss,  pedi- 
celled,  in  a  loose,  many-fld.   um- 
bel,  the    segments    obovate    and 
deeply   notched    or   even    lobed. 
Siberia.  B.M.  399.    R.  H.  1859,  p. 
319.    Gn.  29,  p.  382.  — A  handsome 
hardy  species,  blooming  in   May 
in  the  northern  states. 
10.  Si^boldi,    Morr.    (P.    cortusoides,     var.    amo'na, 
Lindl.,  var.  grayidiflbra,  Lem.,  and  var.  Sieboldi,  Hort. 
P.  unKjena,  Hort.).    Looks  like  a  large  and  robust  form 
of  P.  cortusoides,  Yfith.  fls.  1>2   to  nearly  2  in.  across, 


the  throat  usually  striped  and  the  limb  in  various  colors, 
from  pure  white  to  deep  purple-rose.  Japan:  perhaps  a 
cultivated  state  of  the  above.  B.M.  5528.  I.H.  16:.599. 
Gn.  29,  p.  382;  35,  p.  335;  36:721.  Gng.  8:241-2.  R.H. 
1892:300.  — The  fls.  are  two  to  three  times  larger  than 
those  of  P.  cortusoides.  In  some  forms  the  fls.  are 
fringed.    Blooms  in  late  spring.     Hardy  North. 

5.    MONOCARPIC^. 

11.  Fbrbesi,  Franch.  Baby  Primrose.  Figs.  1955, 19,56. 
Annual:  slender  and  delicate  species,  with  something 
of  the  habit  of  P.  obconica:  loosely  hairy,  at  least  on 
the  lvs.  and  lower  part  of  the  scape:   lvs.  small,  1-2  in. 


1955.   Primula  Forbesi. 

(XK.) 


1956.    Primula  Forbesi.  the  Baby  Primrose,  at  the  beginning 
of  its  blooming  season. 

long,  oval-oblong  to  cordate-oblong,  shallowly  sinuate- 
toothed,  minutely  serrulate:  scapes  very  slender,  6-14 
in.  high,  often  bent  above  the  whorls:  fls.  small  (about 
Kin.  across),  light  lilac,  slender -pedicelled,  appearing 
in  successive  umbels  or  whorls,  the  segments  obcordate, 
calyx  sharp-toothed,  small,  somewhat  loose.  China. 
B.M.  7246.  R.H.  1892,  p.  259.  G.C.  III.  14:085.  A.F. 
14:757.  Gng.  7:149.  F.E.  11: 72. -Although  first  de- 
scribed so  recently  as  1886,  and  first  exhibited  in  London 
in  1891,  this  plant  is  now  one  of  the  most  popular  of  con- 
servatory plants  in  America.  It  is  a  most  profuse  bloomer, 
beginning  to  flower  when  not  more  than  2  or  3  in.  high 
and  continuing  until  the  scapes  reach  a  height  of  10-12 
inches.  It  is  particularly  well  adapted  to  growing  in  pans. 
It  is  easily  grown  from  seeds,  and  blooms  well  all  win- 
ter. Unless  given  plenty  of  light  and  room,  the  scapes 
become  weak  and  crooked. 

6.  Barbate. 

12.  vincifldra,  Franch.  Perennial,  with  a  short  rhi- 
zome: lvs.  thin,  oblong  or  oval,  densely  overlapping 
and  forming  a  narrow  erect  crown,  all  erect  or  nearly 
so,  the  upper  ones  larger,  all  entire  but  ciliate,  covered 
with  reddish  glands:  scape  short:  fl.  solitary,  purple- 
violet  or  blue,  1}4  in.  across,  the  tube  cylindrical   or 
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long-obconic,  hairy,  the  segments  well  separated  and 
broadly  obcordate;  calyx  small,  not  inflated.  China. 
G.C.  III.  1:574.— A  most  odd  species,  with  vinca-like  fls. 

7.  Vernales. 
This  is  a  group  of  spring-flowering  plants  to  which 
the  polyanthus  and  the  true  cowslip  belong.  They  are 
much  varied  and  hybridized,  and  the  botany  of  them  is 
therefore  much  confused.  What  Linnaeus  called  P.  verts 
(meaning  the  vernal  or  spring  Primula)  is  now  dismem- 
bered into  P.  officinalis,  P.  elatior  and  P.  vulgaris. 


1957.   Primula  officinalis  (X  M)- 

A.   Scape  strong  and  projecting  above  the  Ivs.,  bearing 
an  umbel. 
B.  Fls.  small,  the  limb  of  the  corolla  concave  or  cup- 
like. 

13.  officinMis,  Jacq.  Cowslip.  Fig.  1957.  Stemless, 
minutely  soft-pubescent:  Ivs.  oval  or  oblong,  abruptly 
contracted  or  subcordate  at  the  base,  the  petiole  winged, 
the  limb  unevenly  denticulate  or  sometimes  erose :  scape 
6-12  in.  tall,  bearing  about  (5-12  fls.  in  a  close  umbel,  all 
the  fls.  pointing  or  drooping  to  one  side:  fls.  bright  light 
yellow,  the  tube  about  the  length  of  the  half-acute  lobes 
of  the  loose  large  calyx,  the  limb  expanding  little  be- 
yond the  bulge  of  the  calyx  (about  }^-%  in.  across). 
Central  and  northern  Europe,  and  long  in  cultivation. 

BB.  Fls.  larger,  opening  wide  and  nearly  flat. 

14.  eld,tior,  Jacq.  Oxlip.  Very  like  the  last,  but  the 
expanded  fls.  twice  broader,  and  the  calyx  narrow  (not 
inflate<l)  and  with  acuminate  lobes:  usually  somewhat 
taller:  Ivs.  very  rugose.  Europe,  particularly  in  moun- 
tains and  in  the  northern  parts. 

AA.  Scape  risually  .short  or  almost  none,  the  umbels 
therefore  borne  in  the  foliage  a^id  the  fls.  standing 
singly  on  the  long  rays  {exceptions  in  No.  16). 

15.  vulgaris,  Huds.  (P.  acauUs,  Jacq.).  Primrose. 
Leaves  many,  tufted,  sessile  or  tapering  to  a  narrow 
base,  long  oblong-obovate  and  obtuse  (6-9  in.  long),  ru- 
gose, irregularly  shallow-toothed  and  denticulate:  fls.  1 
in.  or  more  across,  pale  yellow,  the  limb  flat,  usually 
not  equaling  the  leaves,  borne  on  long,  slender  pedicels; 
calyx  not  inflated,  the  lobes  acute  or  acuminate.  There 
are  double-fld.  forms.  B.M.  229.  Gn.  29,  p.  385.  R.H. 
1880:90.  — Var.  caulescens,  an  occasional  state,  has  some 
of  the  scapes  more  or  less  prolonged.    Europe,  widely 


distributed.  For  pictures  of  various  forms  of  P.  vul- 
garis, see  Gn.  54:1184  and  pp.  142,  143;  7,  pp.  319,  345; 
11,  p.  127;  12:101.  A.F.  13:1102.  Gng.  6:245.  R.H. 
1898:12. 

16.  Polydntha,  Hort.  Polyanthus.  Figs.  1950,  1958, 
1959.  A  garden  group  supposed  to  be  hybrids  of  P.  offici- 
nalis or  P.  elatior  and  P.  vulgaris,  although  many  bota- 
nists refer  it  to  P.  elatior  direct.  Some  consider  it  to  be 
adirect  development  of  P.  vulgaris.  Whatever  its  origin, 
the  group  is  distinct  for  garden  purposes,  and  it  is  the 
commonest  form  of  hardy  Primula  known  in  American 
gardens.  The  fls.  are  several  to  many  in  an  erect  umbel 
terminating  a  scape  that  usually  stands  well  above  the 
long  Ivs. ;  the  colors  are  mostly  yellow  and  red-and-yellow. 
There  is  a  form  with  one  corolla  inside  the  other,  known 
as  Duplex  or  Hose-in-Hose.  The  Polyanthus  is  perfectly 
hardy,  blooming  in  earliest  spring.  Prop,  usually  by 
division.  P.  variabilis,  as  used  in  horticultural  litera- 
ture, usually  refers  to  this  Polyanthus  group  or  to  plants 
of  similar  origin. 

8.  Capitate. 

17.  denticul^ta,  Smith.  Scapes  4-18  in.  tall,  bearing 
a  dense  umbel  or  head  of  pale  purple  fls. :  Ivs.  in  a 
rosette  on  the  crown,  usually  not  full  grown  until  the 
flowers  are  past,  and  surrounded  beneath  by  short, 
broad,  thick,  leaf-like  bracts;  leaf -blades  oblong-obovate 
or  spatulate,  usually  narrowed  into  a  winged  stalk, 
sharply  denticulate,  more  or  less  mealy:  corclla-tube 
about  twice  as  long  as  the  calyx-teeth,  the  corolla-lobes 
obcordate.  Himalaya  region,  7,000  to  13,000  ft.,  and  said 
by  Hooker  to  be  "the  commonest  Himalayan  Primula, 
and  very  variable."  B.M.  3959.  B.R.  28:47.  Gn.  11, 
p.  127;  29,  p.  .382;  35,  p.  529;  41,  p.  588. -A  hardy  plant, 
usually  treated  as  a  rockwork  subject.  Blooms  in 
earliest  spring.  Var.  purpiirea,  Hort.,  has  dark  purple 
fls.  Var.  dlba,  Hort.,  has  white  fls.  Gn.  50,  p.  372.  Var. 
pulch6rrima,  Hort.,  is  very  robust,  with  deep  purple  fls. 
in  dense  heads. 

Var.  Cacheinirid,na,  Hook.  f.  (P.  Cachemiridna, 
Munro.  P.  Cashtneridna,  Hort.).  Lvs.  nearly  or 
quite  full  grown  when  the  fls.  are  in  bloom,  usually 
more  mealy  (yellow-mealy  beneath  and  sometimes  on 
top):  fls.  rich  purple  with  yellow  center.  Western 
Himalayan  region.  R.H.  1880:330.  P.  Sibirica,  var. 
Kaahmiriana  (B.M.  6493)  is  a  different  plant.  See 
No.  24. 

18.  capit&ta,  Hook.  Much  like  P.  denticulata,  but 
lvs.  appearing  with  the  fls.  and  the  fleshy  leaf-bracts 
few  or  none:  according  to  Hooker,  it  "has  finely  den- 
ticulate leaves,  often  snow-white  with  meal  beneath, 
but  sometimes  not  so;  a  tall  also  mealy  scape  and 
globose  densely  crowded  head  of  sessile  flowers  which 
open  slowly,  and  the  uppermost  unexpanded  ones  are 
depressed  and  imbricate  over  one  another  like  the  tiles 
of  a  house.  The  corolla  is  of  very  deep  purple-blue,  the 
tube  and  calyx  both  short."  Eastern  Himalaya.  B.M. 
4.550,  C916  B.  F.S.  6:618.  Gn.  16:210;  29,  p.' 382; 
45,  p.  503;  50,  p.  373;  54,  p.  467.     J.H.  III.  32:209. 

19.  erdsa,  Wall.  (P.  capitdta,  var.  crispa,  Hort.  P. 
denticuldta,  var.  erdsa,  Duby).  Differs  from  P.  dentic- 
ulata, according  to  Hooker,  "in  its  much  slenderer 
habit,  in  always  (except  on  young  parts)  wanting  tne 
meal  on  the  leaves,  which  are  developed  at  flowering 
time,  are  translucent  with  strongly  erose  and  denticu- 
late margins,  and  have  a  strongly  reticulated  surface, 
and  the  petioles  are  often  red;  the  umbels  are  loose  or 
dense-flowered,  and  the  flowers  in  our  garden  speci- 
mens are  of  a  far  deeper  ymrple  than  is  usual  in  P.  den- 
ticulata." Hooker  says  that  the  lvs.  are  sometimes  18 
in.  long.  Temperate  Himalaya.  B.M.  6916A.— This  name 
does  not  appear  in  the  Amer.  trade,  but  the  species  is 
very  likely  to  pass  as  P.  denticulata  or  P.  capitata. 

9.    AURTCULAT^. 

20.  auriculata,  Lam.  (P.  longifolia.  Curt.).  Scapes 
4-10  in.  tall,  from  a  rosette  of  oblong-obovate  smooth 
irregularly  denticulate  lvs.:  fls.  in  a  rounded  head  or 
umbel,  purplish,  with  a  whitish  eye,  the  tube  1  in.  or 
more  long  and  much  exceeding  the  calyx,  the  involu- 
cral  scales  more  or  less  auriculate.  Mts.  of  Greece  to 
Persia.    B.M.  392. 
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21.  rdsea,  Royle.  Tufted,  4-8  in.  tall,  glabrous,  not 
mealy:  Ivs.many,  oblong-obovateor  oblanceolate,  crenu- 
late  or  small-toothed:  Hs.  few  to  many  in  a  rather  loose 
head  (each  flower  distinctly  stalked),  rose-red,  moi-e  or 
less  drooping,  the  tube  somewhat  exceeding  the  long 
sharp  calyx-teeth,  the  lobes  obcordate.  Western  Hima- 
laya. B.M.  6437.  Gn.  50:1091,  the  large-fld.  form  (var. 
grandiflora]  \  1C:187;  29,  p.  .'{H'i;  :J1,  p.  597;  39,  p.  417. 
G.C.  II.  19:540.  F.M.  1879:.'{f)0.  R.H.  ]880:330.-One 
of  the  best  of  the  alpine  Primulas. 

10.  Tarinos^. 
A.    Plant  mealy,  at  least  ivhen  young. 

22.  farindsa,  Linn.  Scapes  9  in.  or  less  tall:  Ivs.  ob- 
long-obovate,  spatulate  or  cuneate-lanceolate,  tapering 
into  a  short  flat  petiole,  denticulate:  umbel  mostly  few- 
fld.,  bearing  pretty  lilac  or  flesh-colored  lis.,  with  a  yel- 
lowish eye,  the  corolla-lobes  obcordate  and  separate  at 
the  base  and  %  in.  or  less  long.  Generally  distributed 
in  boreal  and  alpine  regions  of  the  northern  hemisphere, 
in  N.  Amer.  occurring  in  Maine,  on  Lake  Superior  and 
in  the  mountains  as  far  south  as  Colorado.  Gn.  29,  p 
385. 

AA.    Plant  green  or  very  nearly  so. 

23.  Mistassinica,  Michx.  (P.  farindsa,  Ya,r.  Mistassin 
ica.  Pax.  P.  pusilla,  Hook.).  Plant  small  and  slen- 
der, with  onlj'  mere  traces  of  mealiness  if  any  :  Ivs. 
only  /4  in.  long,  stalked  or  not,  spatulate  or  obovate, 
toothed  or  repand:  scape  about  G  in.  tall,  with  few  fls., 
the  latter  flesh-colored  and  shorter  than  in  P.  farinosa. 
Arctic  America,  and  south  to  northern  New  England, 
central  New  York,  Lake  Superior,  etc.    B.M.  2973,  3020. 

24.  Sibirica,  Jacq.  Plant  wholly  green,  the  scapes  6 
or  7  in.  or  less  high  :  Ivs.  thickish,  oval,  obovate  or 
round-ovate,  nearly  or  quite  entire,  about  li  in.  long: 
fls.  few,  lilac  or  pink,  the  corolla-lobes  obcordate  and 
about  %  in.  long:  involucral  bracts  almost  spurred  at 
base.  Arctic  and  alpine  regions  of  the  northern  hemi- 
sphere.   B.M.  3167,  3445  (the  latter  as  var.  integerrima). 

Var.  Kashmiri^na,  Hook.,  has  fls.  smaller,  the  corolla- 
tube  scarcely  exceeding  the  calj'x,  and  the  corolla-lobes 
narrower.  B.M.  6493.  Western  Himalaya.  Not  to  be  con- 
founded with  P.denficulata.var.  Vachemiriana,  No,  17. 


so:  involucre  bracts  2  or  3,  conspicuous,  unequal: 
corolla-lobes  refuse,  the  tube  little  if  any  exceeding  the 
calyx-lobes.  Early  spring.  Eastern  Oregon.  — Offered 
by  dealers  in  native  plants 


1958.    Polyanthus— Primula  Polyantha  (X  %). 
11.    NiVALES. 

A.    Pis.  purplish  or  white, 
25.  Cusickiana,  Gray.    Scapes  6  in.  or  less  tall,  each 
bearing  2-4  violet  or  white  fls. :   Ivs.  oblong-spatulate  or 
narrow-oblong,  about  2  in.  long,  entire  or  very  nearly 


1959.  Polyanthus— Primula  Polyantha. 

26.  Riisbyi,  Greene.  Larger  than  P.  Cusickiana,  the 
Ivs.  2-5  in.  long,  denticulate:  scapes  sometimes  1  ft. 
tall,  6-10-fld.,  the  fls.  deep  purple  with  yellow  eye:  in- 
volucre bracts  3  or  more,  subulate  or  ovate :  corolla- 
lobes  obcordate,  the  corolla-tube  longer  than  the  calyx. 
Mts.  in  New  Mex.  and  Ariz.  B.M.  7032. -Offered  by 
dealers  in  native  plants. 

AA.    Fls.  yellow. 

27.  Stilartii,  Wall.  An  exceedingly  variable  Himalayan 
species  with  drooping  yellow  fls.  in  a  terminal  umbel: 
radical  Ivs.  5-10,  narrowly  oblanceolate,  acute,  sharp- 
serrate  or  sometimes  entire,  yellow,  mealy  beneath: 
scape  12-18  in.  tall,  bearing  a  mealy-covered  inflores- 
cence: fls.  light  yellow,  with  tube  twice  the  length  of 
the  usually  acute-lobed  calj'x,  the  lobes  orbicular  and 
emarginate  or  sometimes  orbicular  and  entire.  B.M, 
4356.  G.C.  II.  19:824;  25:528.  Gn.  29,  p.  382.-Fls.  1 
in.  or  more  long.  L   H   B 

PRINCE,  WILLIAM,  the  second  proprietor  of  the 
Prince  Nursery  at  Flushing,  L.  I.  (New  York),  was  born 
about  1725,  and  died  in  1802.  The  nursery,  which  was 
perhaps  the  first  large  commercial  one  in  America,  was 
established  about  1730  by  his  father,  Robert  Prince.  The 
Huguenots  who  settled  at  New  Rochelle  and  on  the  north 
shore  of  Long  Island  brought  with  them  a  variety  of 
French  fruits,  and  the  interest  thus  created  in  horticul- 
ture resulted  in  the  establishment  of  this  first  nursery. 
For  a  number  of  years  attention  was  confined  chiefly 
to  the  fruit  trees  with  which  to  stock  the  new  country, 
and  it  was  only  when  more  settled  conditions  came 
that  the  culture  of  ornamental  trees  and  shrubs  was 
introduced.  Under  "William  Prince  the  nursery  grew 
rapidly  in  importance  until  the  war  of  the  Revolution. 
One  of  the  early  advertisements  reads  as  follows,  under 
date  of  September  21,  1767: 

"For  sale  at  William  Prince's  nursery,  Flushing,  a 
great  variety  of  fruit  trees,  such  as  apple,  plum,  peach, 
nectarine,  cherry,  apricot  and  pear.  They  may  be  put 
up  so  as  to  be  sent  to  Europe.  Capt.  Jeremiah  Mitchell 
and  Daniel  Clements  go  to  New  York  in  packet  boats 
Tuesdays  and  Fridays." 

The    extension   to    ornamental   branches    is    seen   in 
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an  advertisement  in  the  New  York  "  Mercury" 
14,  mi,  which  reads  as  follows: 

"William  Prince,  at  his  nursery,  Flushing   Landing, 
oflPers  for  sale— 

110  large  Carolina  Magnolia  flower   trees,   the   most 
beautiful  trees  that  grow  in  America,  four  feet  high. 

50  large  Catalpa  flower  trees;  they  are  nine  feet  high 
to  the  under  part  of  the  top  and  thick  as  one's  leg. 

30  or  40  Almond  trees  that  begin  to  bear. 

2,500  white,  red  and  black  Currant  bushes. 

50  Fig  trees. 

Lisbon  and  Madeira  Grape  vines. 

5,000    Hautboy,  Chili,    large   English    and   American 
Strawberry  plants. 

1,500  white  and  1,000  black  Mulberry  trees. 

Also  Barcelona  Filbert  trees." 

The  establishment  had  attained  such  public  im- 
portance that  when  the  British  took  possession  of 
Flushing,  August  29,  1776,  after  their  victory  at  the 
battle  of  Long  Island,  the  commanding  officer.  General 
Howe,  placed  a  guard  over  the  nursery  to  protect  it 
from  depredations,  and  this  was  continued  until  all 
danger  was  past.  The  extent  of  the  business,  as  well  as 
the  paralyzing  effect  of  the  war,  is  shown  from  an 
advertisement  of  Mr.  Prince,  shortly  after  the  British 
occupation,  offering  30,000  young  cherry  trees  for  sale 
as  hoop-poles,  the  only  use  to  which  they  could  be  put 
during  the  Revolution.  The  loss  of  domestic  business 
was  largely  compensated  by  the  great  demand  for 
American  native  trees  and  shrubs  wanted  by  the  officers 
of  the  British  army  to  be  sent  to  friends  in  England 
and  Germany. 

A  return  of  peace  brought  with  it  increased  trade,  to 
make  good  the  depredations  of  the  soldiery  as  well  as 
to  re-stock  the  orchards  of  those  who  for  seven  years 
past  had  paid  more  attention  to  the  science  of  war  than 
to  the  pursuits  of  horticulture;  and  a  catalogue  of  1794, 
still  preserved,  contains  fully  as  many  varieties  of  fruit 
as  those  of  some  nurseries  of  the  year  1900,  over  a  cen- 
tury later;  apricots  and  nectarines,  for  instance,  each 
being  represented  by  ten  varieties. 

Not  only  was  everything  of  merit  imported,  but  the 
origination  of  new  varieties  by  a  careful  selection  of 
seedlings  was  enthusiastically  carried  on.  Two  plums, 
still  well  known,  date  from  this  period,  Prince's  Yellow 
Gage  being  originated  in  1783  and  the  Imperial  Gage  in 
1794.  The  "Treatise  on  Horticulture"  mentions  that  in 
1790  no  less  than  twenty-five  quarts  of  green  gage  pits 
were  planted,  from  which  seedlings  were  obtained  of 
every  color  and  shape,  it  being  probable  that  the  Wash- 
ington plum  was  originated  in  that  year.  Before  the 
death  of  this  William  Prince,  the  nursery  business  had 
been  taken  up  by  his  sons,  William  and  Benjamin;  the 
former  on  new  ground,  called  the  Linnean  Botanic 
Garden  and  Nursery,  and  the  latter  at  the  original 
place,  called  "The  Old  American  Nursery." 

William  Prince,  third  proprietor  of  the  Prince  Nur- 
series at  Flushing,  was  born  Nov.  10,  1766  ;  married 
Mary  Stratton,  Dec.  24,  1794,  and  died  April  9,  1842. 
During  his  lifetime  the  Prince  Nursery  was  one  of  the 
centers  of  horticultural  and  botanic  interest  in  America, 
and  reached  the  height  of  its  fame.  He  continued  the 
work  of  his  father  in  the  introduction  of  all  foreign  trees 
and  plants  of  value,  the  discovery  of  unknown  American 
species  and  the  creation  of  new  varieties  from  seed. 
One  of  the  trees  introduced  to  great  popularity  in  the 
younger  days  of  William  Prince  the  second  was  the 
Lombardy  poplar,  of  which  he  advertised  in  1798  no 
less  than  10,000  trees  10-17  ft.  in  height.  For  several 
years  the  Lombardy  poplar  was  the  fashionable  shade 
tree.  Long  avenues  of  them  were  planted  by  the 
wealthy;  and  their  leaves  were  considered  valuable  for 
fodder.  In  1806  the  tide  turned,  owing  to  a  belief  that 
they  harbored  a  poisonous  worm,  and  thousands  were 
cut  down  and  burned. 

In  1793  William  Prince  bought  from  Bayard,  LeRoy 
and  Clarkson,  the  property  on  the  north  side  of  Bridge 
street  in  Flushing,  across  from  the  old  nursery,  con- 
taining eighty  acres,  and  it  was  soon  transformed  into 
a  place  of  arboreal  beauty.  For  fully  fifty  years  the 
nursery  was  carried  on  much  less  for  profit  than  from 
a  love  of  horticulture  and  botany.     It  was  designed  to 
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contain  every  known  kind  of  tree,  shrub,  vine  and  plant 
known  to  England  or  America  that  possessed  any  hor- 
ticultural merit.  In  Europe  probably  the  only  one  of 
the  same  character  was  that  of  the  London  Horticul- 
tural Society.  When  the  great  Northwest  was  explored 
by  Lewis  and  Clark,  many  of  the  botanical  treasures 
found  a  home  at  the  Flushing  Nurseries.     Among  them 


the  Mahonia  became  very  popular,  the  earlier  specimens 
being  sold  at  $20  each. 

The  catalogues  from  1815  to  1850  ranked  among  the 
standard  horticultiiral  publications  of  the  country.  The 
number  of  varieties  of  fruits  cultivated  seems  scarcely 
credible  in  these  days,  when  many  nurseries  are  con- 
ducted solely  for  profit,  and  only  the  trees  or  plants 
which  find  a  ready  sale  are  propagated.  The  collection 
of  roses  at  one  time  embraced  over  800  kinds;  of  dah- 
lias over  350  varieties;  the  collections  of  camellias,  of 
citrous  fruits  and  of  grapes  were  enormous,  while  the 
marvelous  variety  of  the  ordinary  fruits  can  be  seen 
from  the  "Pomological  Manual."  The  "Treatise  on  Hor- 
ticulture" mentions  that  at  that  time  (1828)  the  nursery 
contained  more  than  20,000  plums,  of  140  varieties, 
while  the  apricots  numbei'ed  35  and  the  grapes  about 
240  varieties.  The  catalogue  of  1845,  which  enumerates 
only  the  best  varieties,  contains  350  kinds  of  apples, 
300  of  pears,  120  of  cherries,  200  of  plums  and  160  of 
peaches. 

In  1828  Mr.  Prince  wrote  and  published  the  "Treatise 
on  Horticulture,"  which  was  the  first  work  of  the  kind 
produced  in  America.  Mr.  Prince  was  a  man  of  great 
energy  of  purpose,  of  excellent  judgment,  with  a  love 
for  scientific  studies,  and  possessed  of  a  most  amiable 
character.  By  indefatigable  effort  he  succeeded  in  hav- 
ing roads  and  bridges  built  which  shortened  the  dis- 
tance to  New  York  fully  one-half,  and  soon  after  the  in- 
vention of  steamboats  he  had  a  regular  line  of  boats  es- 
tablished between  Flushing  and  New  York.  He  was  a 
zealous  churchman,  a  vestryman  of  St.  George's  church. 
Flushing,  as  early  as  1798,  and  continued  in  the  vestry 
32  years,  during  14  of  which  he  was  warden.'  In  the 
words  of  Mandeville's  History  of  Flushing,  he  was 
"universally  esteemed  in  life  and  regretted  in  death." 
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William  Bobert  Prince  (Fig.  1960),  fourth  proprietor 
of  the  Prince  Nursery,  at  Flushing,  was  born  November 
6,  1795;  married  Charlotte  C.  Collins,  daughter  of  Gov- 
ernor Collins,  of  Rhode  Island,  October  2, 1826,  and  died 
March  28, 1869.  He  inherited  his  father's  love  of  botany 
and  his  great  energy.  He  was  connected  with  the  Ameri- 
can Institute,  National  Pomological  Society,  Massachu- 
setts Horticultural  Society  and  many  other  important  or- 
ganizations, in  whose  transactions  he  took  a  prominent 
part.  In  1830  he  wrote,  with  the  assistance  of  his  father, 
the  "Treatise  on  the  Vine,"  a  work  of  high  importance. 
In  1831  he  issued  the  "Pomological  Manual"  in  two  vol- 
umes, an  important  treatise  on  all  fruits  except  apples. 
In  1846  he  published  the  "Manual  of  Roses."  In  his 
later  days  Mr.  Prince  received  the  honorary  degrees  of 
M.D.  and  LL.D. 

When  a  boy  he  was  sent  for  a  year  to  Canada  in  order 
to  become  proficient  in  French,  as  there  were  then  no 
schools  of  languages  in  New  York,  and  the  European 
correspondence  was  an  important  feature  in  the  horti- 
cultural business.  In  his  early  manhood  he  botanized 
through  the  entire  line  of  Atlantic  States  in  company 
with  Professor  Torrey,  of  Columbia  College,  and  Pro- 
fessor Nuttall,  of  Harvard.  In  California,  during  1849 
and  1850,  while  others  were  searching  only  for  gold,  he 
was  making  collections  of  the  trees  and  wild  flowers  of 
that  country.  The  oldest  cedar  of  Lebanon  in  the  United 
States,  as  well  as  the  oldest  Chinese  magnolias,  salis- 
burias,  Mt.  Atlas  cedars,  paulownias  and  purple  beeches 
are  to  be  found  to-day  in  the  grounds  of  the  Prince 
homestead,  together  with  many  other  unique  specimens. 
When  the  disease  of  the  Irish  potato  caused  a  fear  that 
it  would  have  to  be  replaced  by  some  other  vegetable, 
he  imported  the  Chinese  yam  or  potato  (Dioscorea  Ba- 
tatas), paying  $600  for  the  tubers  contained  in  the  first 
consignment, —  a  consignment  which  could  be  placed  in 
a  small  box.  About  the  same  time  he  introduced  sor- 
ghum, or  Chinese  sugar  cane.  He  was  unwearied  in  his 
endeavors  to  promote  silk  culture  in  the  United  States. 
He  imported  not  only  the  silkworms  but  the  mulberry 
trees  to  feed  them,  and  built  a  large  cocoonerj'  for  their 
accommodation.  He  had  vast  plantations  of  mulberries 
in  different  places.  He  was  offered  $100,000  for  the  one 
near  Norfolk,  Va.  It  is  a  curious  circumstance,  illus- 
trating the  general  interest  in  mulberry  culture  at  that 
time,  that  cuttings  of  the  Mortis  multicanlis  were  used 
as  currency  in  all  the  stores  in  the  vicinity  of  Flushing, 
passing  current  everywhere  at  the  rate  of  12>2  cents 
each.  Mr.  Prince's  familiarity  with  the  French  lan- 
guage greatly  facilitated  his  intercourse  with  European 
horticulturists,  and  he  was  in  constant  communication 
with  French,  Belgian,  Dutch  and  German  nurseries. 

At  the  time  of  his  marriage  he  purchased  additional 
property  adjoining  the  nursery  of  his  father,  and  sub- 
sequently added  three  other  large  areas  to  the  nursery 
establishment.  He  was  always  more  of  a  horticulturist 
and  botanist  than  business  man,  and,  as  in  his  father's 
days,  the  Linnean  Botanic  .Nursery  continued  to  be 
celebrated  for  its  great  variety  of  vegetable  life  rather 
than  a  commercial  establishment.  He  was  a  vigorous 
and  prolific  writer,  and  down  to  the  time  of  his  death 
was  a  constant  contributor  to  horticultural  literature. 

L.  B.  Prince. 

PRINCE  EDWARD  ISLAND.     See  Canada. 

PRINCE'S  FEATHER.     Amaranthus  and  Celosia. 

PRINOS.     See  Ilex. 

PRIONIUM  (Greek,  saw ;  referring  to  leaves,  which 
are  sword-shaped,  with  serrate  edges).  Juncdcece.  A 
genus  of  one  species,  a  tender  aquatic  plant  from  S. 
Africa,  where  it  grows  in  great  masses  in  running  water. 
This  is  one  of  the  few  plants  of  the  rush  family  having 
the  Ivs.  crowded  at  the  top  of  an  erect,  woody  stem  5-0 
ft.  high.  Generic  characters:  ovary  sessile,  globose, 
3-celled  ;  ovules  axile,  usually  2  in  a  cell  :  stigmas  3, 
sessile,  spreading:  capsule  rigid,  3-valved;  seeds  usu- 
ally only  1  in  each  cell.  For  further  description,  see 
Flora  Capensis  7:28.  This  plant  may  be  grown  in  a  pot 
placed  in  a  pan  of  water,  and,  if  desired,  may  be  planted 
out  for  the  summer  in  a  wet  position. 


Palmlta,  E.  Mey.  Stem  stout,  often  forked,  2-4  in. 
in  thickness,  reaching  a  length  of  5-6  ft. :  Ivs.  linear, 
rigid,  glabrous,  .3-4  ft.  long,  in  dense  rosette  at  summit 
of  stem:  inflorescence  a  large,  dense,  terminal  panicle 
on  long  peduncle:  perianth  and  bracts  Ys  in.  long. 
B.M.  5722.  F.  W.  Barclay. 

PRITCHARDIA  (W.  T.  Pritchard,  British  consul  at 
Fiji  in  1860).  Palmdcea>.  Nine  species  of  spineless  fan 
palms  from  small  islands  of  the  South  Pacific.  True 
Pritchardias,  according  to  Wm.  Watson,  differ  from  all 
other  fan-leaved  palms  in  the  form  of  the  blade,  which 
is  cuneate  in  outline;  the  Ivs.  are  also  exceptionally  soft 
and  pliant.  The  best  of  the  genus,  probably,  is  P.  Pa- 
cifica,  which  is  remarkable  for  its  fibrous,  fluffy  leaf- 
stalks. Pritchardia  is  allied  to  several  genera  mentioned 
under  Licuala  (which  see),  being  distinguished  as  fol- 
lows: ovary  3-cornered  or  3-lobed,  narrowed  into  a 
strong  style:  corolla  with  persistent  tube  and  decidu- 
ous segments :  embrj'O  subbasilar.  The  genus  was 
monographed  by  Beccari  in  Malesia,  vol.  3  (1890).  The 
best  horticultural  account  is  that  of  Wm.  Watson  in 
G.C.  III.  13:.332  (J893).  The  species  in  the  supplemen- 
tary list  below  are  very  imperfectly  known. 

A.  Fr.  black-purple,  globose,  6  lines  thick. 
Pacifica,  Seem.  &  Wendl.  Fig.  1961.  Trunk  attain- 
ing 30  ft.  high,  10-12  in.  thick,  straight,  smooth:  Ivs. 
4>2  ft.  long,  3/i  ft.  wide,  densely  covered  when  young 
with  whitish  brown  tomentum,  finally  glabrous  ;  seg- 
ments about  90  ;  petiole  3%  ft.  long.  Samoa,  Fiji. 
I.H.  21:161.  F.S.  22:2262.-The  illustration  (Fig.  1961) 
is  adapted  from  Martins. 

AA.  Fr.  yellow  or  red,  9  lines  thick. 
Gaudichaddii,  H.  Wendl.  (P.  macrocdrpa.  Linden). 
Trtmk  20  ft.  high,  1  ft.  thick:  Ivs.  roundish,  3-4  ft. 
long,  covered  beneath  with  pale  brown  matted  wool, 
slit  for  about  1  ft.  into  about  60  segments;  petioles  2-3 
ft.  long.     Hawaiian  Islands.     I.H.  26:352. 


1961.  Pritchardia  Pacifica. 

AAA.  Fr.  greenish,  globose,  15-20  lines  thick, 
Mdrtii,  H.  Wendl.  Trunk  generally  not  exceeding 
5-0  ft.,  but  as  thick  as  in  P.  Gaudachaudii:  Ivs.  glabrous 
and  glaucous  below,  not  woolly;  segments  about  40,  not 
as  deep;  petioles  longer.  Hawaiian  IsL  — Cult,  in  S. 
Calif. 

P.  Borneensis,  Hort.,  w,*).s  introduced  in  1891  by  Linden,  but 
seems  unknown  to  botanists. — P.  filamentosa,  Hort.,  is  presum- 
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ably  a  catalogue  error  for  P.  filifera. — P.  filifera,  Linden,  is 
Washingtonia  filifera.— P.  grandis,  Bull,  is  Licuala  grandis.— 
P.  Periculbrum,  Wendl.,  is  said  to  be  characterized  by  its  dark 
brownish  petioles  and  obliquely  spherical  fr.  Pomotu  Isl.— 
P.  Thiirstoni,  Drude,  is  said  to  be  distinguished  by  its  long 
slender  fl. -stalks  like  fishing  rods  bearing  a  thyrse-like  inflor- 
escence. 'VV.  M. 

PRIVET.     See  Ligustrum. 

PRIVET,  MOCK.     See  Phillyrea. 

PROBOSCIS  FLOWER.     Martijnia  prohoscidea. 

PROCHNYANTHES  (Greek,  kneeling  and  flower; 
referring  to  the  sudden  bend  in  the  flower  which  is 
likened  to  a  knee).  Amaryllidcicew.  A  genus  closely 
related  to  Polianthes  and  Bravoa,  differing  chiefly  in  the 
shape  of  the  flowers.  Stems  slender,  from  oblong 
tubers  which  crown  short,  thick  rootstock:  Ivs.  mostly 
basal;  inflorescence  a  lax  spike  or  raceme:  fls.  alwaj^s 
in  pairs,  tubular  below,  abruptly  bent  at  the  middle, 
bell-shaped  above;  stamens  6,  included:  fr.  3-celled, 
many-seeded.  Native  of  western  Mexico.  A  geutis,  dis- 
covered by  Dr.  E.  Palmer  in  188(5,  of  which  two  species 
have  been  described.  It  has  been  misspelled  Prochy- 
nanthes. 

virid6scens,  Watson.  Stems  4-6  ft.  high :  Ivs.  mostly 
basal,  numerous,  1-2  ft.  long,  2-3  in.  broad,  erect:  fls. 
5-30  pairs,  brownish;  pedicels  nearly  wanting  to  1/^  in. 
long.  Until  recently  supposed  to  be  a  very  rare  species, 
known  only  from  near  Guadalajara,  Mexico,  but  found 
by  the  writer  to  be  verj'  common  in  the  mountains  of 
the  states  of  Jalisco,  Durango  and  Zacatecas.  Not  yet 
in  the  trade,  but  it  is  a  plant  that  deserves  to  be  intro- 
duced. 

P.  Bulliana,  Baker.  Hardly  differs  from  the  above  but  de- 
scribed as  having  larger  fls.,  which  are  sessile  instead  of  hav- 
ing a  long  pedicel:  fls.  brownish  green.  The  fls.  are  not  jointed 
at  the  pedicel  as  Baker  says.  B.M.  7427. — P.  viridiflora  men- 
tioned under  B.M.  7427  is  a  mere  slip  of  the  pen  for  P.  viri. 
descens.  j.  n.  Rose. 

PROMENJSA  (named  presumably  after  the  prophetess 
of  Dodona).  Orchiddcece.  A  genus  of  small  herbs  with 
the  habit  of  Odontoglossuni  but  having  Ivs.  of  paler 
green.  It  is  one  of  the  many  genera  formerly  united 
with  Zygopetalum.  Lvs.  conduplicate  in  the  bud: 
pseudobulbs  evident  :  inflorescence  originating  above 
the  annual  leafy  axis,  1-2-fld. :  sepals  and  petals  sub- 
equal,  spreading,  the  lateral  sepals  forming  a  mentum 
with  base  of  the  column:  labellum  movably  joined  to 
the  base  of  the  column.    For  culture,  see  Zijgopetalum.. 

citrlna,  Donn.  (ZygopStalum  xantlunum).  A  little 
orchid  with  small  ovate  pseudobulbs  and  lanceolate  lvs. 
2-3  in.  long:  fls.  pale  lemon-yellow;  labellum  3-lobed, 
with  crimson  spots  in  the  throat;  column  streaked  with 
red.    June.    Brazil.    Gn.  20,  p.  61. 

graminea,  Lindl.  Lvs.  about  6  in.  long,  lanceolate, 
faintly  striate,  jointed  to  the  equitant  bases:  scapes 
3-5,  clustered:  fls.  dirty  yellow,  spotted  with  brown; 
sepals  and  petals  oblong  -  lanceolate  ;  labellum  oval, 
crisp  and  toothed  on  the  margin,  shaded  with  rose  and 
blotched  with  crimson-brown.  Spring.  Brazil.  B.M. 
5046.  G.C.  II.  23:636.  — On  account  of  the  absence  of 
pseudobulbs  this  species  is  now  generally  placed  in  the 
genus  Keffersteinia. 

stapelioides,  Lindl.  Pseudobulbs  4-angled,  1-2-lvd. : 
lvs.  lanceolate,  spreading,  pale  glaucous,  reticulate: 
peduncle  2-fld. :  fls.  green  outside,  yellowish  inside, 
speckled  and  banded  purple.    Brazil.    B.R.  25:17. 

Heinrich  Hasselbring. 

PROPAGATION.  See  Cutfage,  Graftage,  Laijerage, 
Nurxerii ,  Seedage. 

PROSARTES.     See  Bisporum. 

PROSOPIS  (meaning  obscure).  Legumlnbsm.  A  genus 
of  al)0ut  18  species  of  tender  trees  and  shrubs  includ- 
ing the  Mesquit  and  the  Screw  Bean,  two  forage  plants 
of  considerable  value  in  the  arid  regions  of  S.  Calif,  and 
the  Southwest.  The  species  of  Prosopis  may  be  spiny 
or  not,  the  spines  axillary,  solitary  or  in  pairs,  or  some- 
times only  the  stipules  spinescent:  lvs.  bipinnate,  the 


pinnae  in  1  or  2,  rarely  many,  pairs;   Ifts.  few  or  many: 
fls.  small,  in  cylindrical  spikes  or  globose  heads. 

The  Mesquit,  P.  juliflora  or  P.  dult-is,  is  a  thorny 
shrub  which  ordinarily  grows  only  a  few  feet  high  in  the 
desert,  but  under  favorable  circumstances  it  makes  a 
tree  60  ft.  high.  It  ranges  from  California  to  Texas  and 
south  to  Buenos  Ayres.  It  is  also  called  Algaroba  and 
Cashaw.  It  was  extensively  planted  in  the  Hawaiian 
Islands  many  years  ago  by  the  missionaries.  In  great 
stress  of  circumstances  it  has  been  known  to  send  its 
roots  down  a  depth  of  60  ft.  It  is  suitable  for  hedges. 
The  sweetish  pods  are  eaten  chiefly  by  cattle.  Seeds  and 
plants  are  offered  in  S.  Calif. 

A.  Plant  spiny:  pod  straight  or  sickle-shaped. 
juliflora,  DC.  {P.dulcis,  Kunth).  Mesquit  or  Mes- 
QUiTE.  Plant  with  stout  axillary  spines  or  often  un- 
armed: Ifts.  6-30  pairs,  linear,  }4-l]4  in.  long:  spikes 
cylindrical,  2-4  in.  long:  pod  /^->2  ft.  long  or  more.— 
The  Californian  form  is  said  to  bear  smaller  pods  than 
the  tropical  form,  and  to  be  hardier. 

AA.    Plant  less  spiny  :  pod  spirally  twisted  in  nu- 
merous turns. 

pub6scens,  Benth.  Screw  Bean.  Tornillo.  Plant 
merely  spinescent  on  petioles:  Ifts.  5-8  pairs,  oblong, 
H-%  in.  long:  spikes  globose  to  cylindrical,  l>2-2  in. 
long:  pod  1-2  in.  long.    Tex.,  Calif.,  Mex.  ^^   ]yj_ 

PROSTANTHSRA  (Greek,  to  add  to,  and  anther;  re- 
ferring to  the  connectives  of  the  anthers  being  spurred 
or  crested  beneath).  Lahicitw.  About  40  species  of 
Australian  shrubs  or  subshrtibs,  with  resinous  glands, 
and  commonly  strong-scented.  Fls.  borne  in  spring  or 
summer,  solitary,  axillary  or  opposite  in  terminal  ra- 
cemes; calyx-tube  usually  striate,  the  limb  2-lipped; 
corolla -tube  short,  dilated  into  broad  bell -shaped 
throat;  stamens  4,  in  pairs;  anthers  with  2  perfect 
cells  ;  the  connective  not  elongated  but  prominent  at 
the  back,  sometimes  cristate  and  usually  tipped  with  a 
crest  of  short  points  or  hairs,  though  occasionally  the 
appendages  are  very  short  or  wanting.  Flora  Austra- 
liensis  5:91  (1870). 

nlvea,  A.  Cunn.  A  beautiful  shrub,  3-6  ft.  high,  gla- 
brous except  the  corolla  or  with  a  few  appressed  hairs: 
stem  and  branches  slender,  twiggy,  upper  ones  4-angled. 
lvs.  3^-1/^  in.  long,  oblong-lanceolate  or  linear,  entire, 
pale  green;  margins  involute,  especially  on  older  lvs.: 
fls.  snow-white  or  tinged  with  blue;  pedicels  short;  ca- 
lyx about  %  in.  long,  green;  corolla  )4-%  in.  across. 
Rocky  hills,  N.  S.  Wales  and  Victoria.  B.M.  56.58. -A 
tender  shrub,  which  can  be  safely  grown  only  where  the 
lemon  is  hardy.  Introduced  by  Franceschi,  Santa  Bar- 
>^ara.  p.  w.  BARCLAY. 

PROXfiA  (from  Proteus,  the  sea-god,  who  changed 
into  many  forms;  alluding  to  the  baffling  diversity  of 
the  species).  ProteAcea'.  Proteas  are  tender  shrubs 
which  are  among  the  most  attractive  and  characteristic 
plants  of  the  Cape  of  Good  Hope,  — a  region  whose  plant 
life  is  unique.  Their  flower-heads  are  said  to  look  like 
a  "glorified  artichoke."  Indeed  P.  cynaroides  (Fig. 
1962)  is  named  from  this  very  resemblance.  (Cyna- 
roides means  cynara-like ;  and  Cynara  is  xhe  artichoke. ) 
It  has  bright  pink  flower-heads  which  last  several 
months.  The  structitre  of  the  flower-heads  is  the  dis- 
tinctive feature  of  the  whole  family  of  the  Proteacese. 
The  showy  parts  of  the  flower-head  are  the  bracts, 
which  are  often  rigid,  colored,  and  overlap  one  another 
like  the  scales  of  a  hard  cone  or  an  artichoke.  "When 
the  heads  of  P.  cynaroides  first  open,"  says  Watson, 
"they  are  full  of  honey  and  ar.e  known  to  the  Boers  as 
honey-pots."  This  honey  is  collected  and  made  into  a 
kind  of  sugar.  The  blooming  of  the  "honey-pots  "  is  a 
great  occasion  for  picnics.  Watson  saw  large  bushes  of 
P.  speciosa  at  the  Cape,  which  he  declared  were  quite 
as  effective  as  big  specimen  rhododendrons.  "Fifty 
years  ago,"  writes  Watson  in  1891,  "there  were  about  30 
species  of  Protea  included  among  popular  greenhouse 
plants  in  England ;  now  one  may  safely  say  there  is  not 
one,  the  few  really  under  cultivation  being  only  in 
botanical  collections."  In  1881  Hooker  wrote:  "That 
these  and  many  other  plants  requiring  like  treatment 
will  be   reintroduced,  and  will  be   the   wonders  of  the 
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shows  for  many  successive  seasons,  is  as  certain  as  that 
they  were  once  the  glories  of  the  old  tine-heated  houses 
that  our  forefathers  called  stoves,  in  which  orchids 
quickly  perished,  and  Banksias  and  Proteas  throve 
magnificently."  Over  40  colored  plates  of  Proteas  have 
been  published,  of  which  23  appeared  in  Andrews'  Bot. 
Rep.  between  1797  and  1811. 

The    interest   in    proteaceous   plants    is    growing    in 
southern  California.     Proteads   have   a  reputation   for 
being  difficult   t(5  cultivate    away  from   the   Cape,  but 
Hooker's  statement  seems  to  indicate  that  their  culture 
is  not  so  much  difficult  as  special.    Under  glass  they  are 
said  to  require    a  coolhouse  which  is  airy  and   sunny. 
"The   one   great   danger  to  cultivated  Proteads," 
Watson,   "is   excessive    watering,    and  to 
guard  against  this  it  is  found  to  be  a  good 
plan,  in   the  case   of  delicate    species,  to 
place  the  pot  in  which  the  plant  is  grow- 
ing  inside    a    larger  one,    filling  up   the 
space  between  with  silver  sand.    The  lat- 
ter is   always  kept  moist."    Many  of  the 
species  need  staking,  as    the    shoots  are 
quick  to  break  off  at  the  base  if  unsup- 
ported. 

The  family  Proteaceae  contains  14  gen- 
era, of  which  10  are  typical  of  southern 
Africa  and  4  of  Australia.  According  to 
Bentham  and  Hooker,  the  family  is  as  dis- 
tinct as  possible  and  has  never  been  con- 
fused by  any  one  with  anything  else.  The 
most  popular  member  of  the  family  for 
greenhouse  culture  in  America  at  present 
is  the  Silk  Oak,  or  Grevillea.  In  southern 
California  the  interest  in  the  family  is  now 
centered  on  the  Silver  Tree,  Leucaden- 
dron,  which  is  the  characteristic  tree  about 
Cape  Town  and  practically  the  only  native 
tree  of  any  kind  growing  there  in  quantity.  Proteas 
ripen  seeds  freely,  and  seeds  can  be  easily  procured 
from  the  Cape.  Of  recent  years  the  two  species  which 
have  attracted  the  most  attention  in  the  horticultural 
world  are  P.  cynaroides  (G.F.  8:35.  G.C.  HI.  17:773. 
G.M.  38:407.  Century  Book  of  Gard.  310),  and  P.  nana 
(B.M.  7095.    G.F.  4:413.    G.M.  35:268,  269). 

The  Australian  Proteaceae  are  monographed  in  the 
Flora  Australiensis.  Good  horticultural  accounts  are 
those  of  Wm.  Watson  in  G.F.  8:34  and  4:412,  which 
have  been  liberally  quoted  above.  -yy^  ]y[_ 

PROTEADS.     Same  as  Proteacece. 

PROTECTION,  as  used  by  the  gardener,  is  an  indefi- 
nite term.  A  plant  may  need  protection  from  living 
agencies,  as  animals,  birds,  insects,  or  plants  (includ- 
ing fungi  and  weeds)— or  it  may  need  protection  from 
the  weather,  —  heat,  cold,  rain,  drought.  Generally, 
however,  the  gardener  means  by  "protection,"  winter- 
protection,  which  again  covers  two  very  distinct  ideas. 
Most  Cape  bulbs,  for  instance,  are  ruined  if  they  are 
frozen;  tulips  are  not.  Yet  Cape  bulbs  can  sometimes 
be  wintered  outdoors  if  they  are  protected  by  a  cover- 
ing heavy  enough  to  keep  out  frost.  Strawberries,  on 
the  contrary,  are  covered  after  frost  with  a  light  mulch, 
which  is  designed  merely  to  keep  the  plants  from  being 
heaved  by  alternate  freezing  and  thawing.  These  are 
the  main  objects  of  winter  protection  in  the  East,  at 
least  with  herbs.  In  the  prairie  states  the  fruit  trees 
also  need  protection  from  the  hot,  drying  winds  of  sum- 
mer and  from  sun-scald,  which  are  not  the  important 
considerations  with  eastern  fruit-growers.  See  Winter 
Protection.  Allied  topics  are  discussed  under  Green- 
house, Coldframes  and  JTotbeds;  Insects,  Insecticides, 
Fungicides  and  Weeds;  Transplanting. 

PROTOPLASM.  A  substance,  sometimes  called  the 
physical  basis  of  life,  apparently  universally  present 
and  functional  in  all  living  bodies,  plants  and  animals 
alike.  It  varies  greatly  in  consistence,  owing  to  the 
proportional  amount  of  water  contained,  from  a  semi- 
fluid to  a  firm  solid;  and  its  chemical  composition  is 
constantly  changing  by  its  own  constructive  and  destruc- 
tive activitv.    The  slimy  substance  observed  when  bark 


is  separated  from  rapidly  growing  stems  is  mainly  pro- 
toplasm, and  is  a  good  illustration  of  its  condition  in 
young  tissues  and  of  its  appearance  in  quantity. 

As  usually  seen  under  the  microscope  in  the  cells  of 
living  plants,  protoplasm  is  a  mucilaginous  or  plastic 
mass,  nearly  transparent,  colorless  or  gray  from  the 
numerous  fine  embedded  granules,  and  often  exhibits 
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streaming  or  other  kinds  of  motion.  It  fills  very  young 
and  actively  forming  cells  completely  full,  like  thin 
jelly  in  a  glass  flask.  But  as  growth  continues  bubbles 
of  clear  water  appear,  which  soon  enlarge  and  then 
coalesce,  so  that  at  length  the  protoplasm  becomes  a 
thin  lining  to  the  cell-wall  and  incloses  a  central  body 
of  water.  Not  unfrequently,  however,  several  strings 
or  bands,  more  or  less  branched,  of  the  soft  substance 
stretch  through  the  water  across  the  cell,  and  in  these 
may  often  be  observed  streams  of  moving  granules. 
The  protoplasmic  layer  or  lining  as  described  remains 
as  long  as  the  cell  lives  and  is,  in  fact,  the  only  part  of 
the  cell  which  exhibits  any  of  the  phenomena  of  vitality. 
When  it  disappears,  as  it  does  from  the  heart-wood  and 
outer  bark  of  trees  and  often  of  other  plants,  the  tissues 
are  lifeless,  and  any  functions  they  subsequently  per- 
form are  solely  mechanical  or  physical. 

In  living  cells  of  all  plants  (except,  perhaps,  certain 
algsB  and  fungi)  there  is  a  specialized  and  very  impor- 
tant portion  of  the  cell-protoplasm,  usually  spheroidal  or 
disk-form,  called  the  nucleus.  The  whole  protoplasmic 
mass  is  capable  of  absorbing  nutriment  and  of  appro- 
priating it  in  its  own  growth,  and  it  is  all  sensitive  to 
external  agents  or  stimuli,  like  heat,  light,  mechanical 
shock,  etc. ;  but  the  nucleus  is  essential  to  cell-multi- 
plication and  to  reproduction.  No  new  cells  are  ever 
formed,  unless  in  the  plants  excepted  above,  without 
the  active  aid  of  these  minute  but  peculiarly  endowed 
bodies;  hence  no  growth,  beyond  the  simple  enlarge- 
ment of  cells  previously  formed,  can  take  place  with- 
out them.  Cells  increase  by  the  self-division  of  those 
already  existing,  and  in  this  the  nuclei  are  the  active 
agents.  Two  new  cells  are  actual,  though  enlarged, 
halves  of  one  former  cell;  the  young  cells,  therefore, 
repeat  the  characteristics  of  the  old  one  as  nearly  as  any 
such  transmission  can  take  place.  In  sexual  reproduc- 
tion there  is  a  definite  and  essential  coalescence  of  two 
nuclei  into  one,  and  the  result  springing  from  the  latter 
is  necessarily  a  union  of  the  characteristics  of  both 
parents;  but  in  other  cell-formations  there  is  no  such 
chance  for  departure  from  the  preexisting  type.  This 
explains  why  the  characteristics  of  stock  and  cion  do 
not  become  mixed  however  intimate  the  union;  the 
tissues  adhere  together  and  nutrient  fliiids  pass  up  or 
down,  but  there  is  no  intermingling  beyond  this.  No 
cell  becomes  half-and-half  of  stock  and  cion.    Each  pre- 


91 


1440 


PROTOPLASM 


PRUNE 


serves  its  individuality,  through  the  self-partition  of 
a  single  nucleus,  no  matter  how  near  a  neighbor  of 
another  kind  it  may  have,  nor  what  that  neighbor  is. 
The  only  reciprocal  influences  exerted  are  such  as  might 
come  from  soil  or  fi'om  physical  conditions. 

If  we  cannot  say  that  protoplasm  is  the  physical  basis 
of  life  from  the  reasoning  that  the  latter  is  something 
apart  from  material  substance,  we  must  attribute  to 
this  seemingly  unorganized,  unstable  something  all 
those  properties  and  activities  which  distinguish  living 
things' [from  dead  bodies.  All  that  plants  do  as  liv- 
ing things,  protoplasm  does.  Do  they  select  and 
assimilate  food  and  bring  dead  matter  into  the  bonds  of 
vitality?  Do  they  manufacture  organic  substances  — 
starches,  sugars,  oils,  spices,  fibers,  etc.?  Are  they 
sensitive  or  do  they  possess  irritability?  Are  they 
capable  of  response  to  stimuli  by  movement  or  other- 
wise? Have  they  the  power  of  growth  and  of  reproduc- 
ing their  kind?  Then  protoplasm  is  present  and  is 
performing  its  wonderful  operations. 

T.  J.   BUBRILL. 

PRUMNOPITYS.    See  Podocarpus. 

PRUNE.  Prunes  are  the  dried  fruit  of  certain  varie- 
ties of  plums  (Pig.  19()3).  Any  plum  that  can  be  success- 
fully cured,  without  removing  the  pit,  into  a  firm,  long- 
keeping  product,  may  be  used  for  making  Prunes.  The 
chief  requisite  for  a  good  Prune-making  plum  is  that  it 


1963.   Prunes  (X  nearly  3^). 
California  Prune  on  the  left  (Imperiale  Epineuse);  common  commercial,  on  the  right 

have  a  large  proportion  of  solids,  more  particularly  a 
large  amount  of  sugar.  Prunes  are  much  valued  in 
cookery,  making  a  nutritious  food  having  demulcent  and 
laxative  qualities.  Extra  fine  Prunes  are  sometimes 
called  prunelles;  these  are  often  packed  in  mass  as  are 
dates  and  are  sold  as  a  confection. 

Until  within  the  last  decade,  France  was  the  leading 
Prune-producing  region  of  the  world;  now  first  rank 
must  be  given  to  California.  The  average  yearly  output 
in  that  state  for  the  last  five  years  of  the  nineteenth  cen- 
tury would  be  about  85,000,000  pounds,  with  a  capacity 
at  the  close  of  the  period  to  produce  an  average  crop  of 
130,000,000  pounds.  France  ranks  second,  with  a  yearly 
average  for  the  period  given  above  of  about  70,000,000 
pounds,  a  capacity  which  is  being  increased  but  little. 
The  Pacific  northwest,  Oregon,  Washington  and  Idaho, 
is  third  in  importance  in  the  Prune  industry  with  a  pro- 
ducing capacity  at  the  end  of  the  century  of  about 
30,000.000  pounds  per  year;  this  will  be  considerably 
increased  from  year  to  year.  Bosnia,  Servia,  Germany 
and  Spain  are  other  Prune-producing  countries.  The 
most  highly  reputed  Prunes  come  from  the  valley  of  the 
Loire  in  France,  but  it  is  doubtful  if  these  are  superior 
in  quality  to  the  best  grades  from  California  and  the 
Pacific  northwest. 

Attempts  have  been  made  to  start  the  Prune  industry 
in  many  regions  other  than  those  mentioned,  but  although 
it  has  not  been  found  difficult  to  grow  the  trees  and  pro- 
duce an  abundance  of  fruit,  the  climatic  conditions  have 
proved  too  unfavorable  for  curing  the  product,  and  the 
attempts  have  for  the  most  part  failed.  Notable  excep- 
tions are  parts  of  Australia  and  South  Africa,  regions 
which  may  some  time  compete  with  those  mentioned 
above. 

The  growth  of  the  Prune  industry  in  America  is  one 
of  tli(^  most  remarkable  industrial  phenomena  of  agri- 
culture. An  attempt  was  madt'  l)v  tlie  United  States 
Patent  Office  to  start  the  industry  in  1854  on  the  Atlantic 
coast   by   the    distribution    of  cions    of   Prune   d'Agen 


and  Prune  Sainte  Catherine,  but  though  the  fruit  waa 
produced  it  could  not  be  cured,  and  the  infant  industry 
soon  died.  In  1856,  Louis  Pellier,  of  San  Jos4,  Cali- 
fornia, had  shipped  from  Agen,  France,  cions  of  the 
Prune  d'Agen.  The  fruit  was  small,  and  to  distin- 
guish it  from  a  larger  plum,  the  Hungarian,  supposed 
to  have  come  from  Agen,  this  was  called  the  Petite,  the 
name  now  most  commonly  given  to  this  the  leading 
Prune  of  the  country.  The  first  cured  Prunes  were  ex- 
hibited at  the  California  State  Fair  in  1863.  The  first 
commercial  orchard  was  planted  in  1870.  In  1880  the 
output  per  annum  was  about  200,000  pounds;  in  ISDO' 
16,000,000  pounds,  80  times  as  great  as  in  1880,  and  now, 
in  1900,  the  average  capacity  is  certainly  not  less  than 
130,000,000  pounds,  valued  by  the  producers  at  $4,550,000. 
There  are  three  methods  of  curing  Prunes :  sun-dry- 
ing, as  is  practiced  in  California  and  some  parts  of 
Europe;  curing  in  evaporators,  the  method  in  vogue  in 
the  Pacific  northwest  and  parts  of  California;  third,  sun 
drying  or  evaporating  after  the  fruit  has  been  partially 
cooked,  chiefly  practiced  in  the  European  countries. 
Without  doubt  sun-drying  is  the  most  economical  and 
profitable  process  where  proper  climatic  conditions  pre- 
vail. Some  think  that  a  better  product  may  be  produced 
by  the  use  of  evaporators,  the  slight  chemical  changes, 
taking  place  more  perfectly,  so  that,  as  a  rule,  the  fruit 
looks  better,  keeps  longer,  is  not  so  tough,  and  has  a  more 
natural  flavor  than  the  sun-dried  Prune.  The  half-cook- 
ing is  but  little  advocated  in  the 
more  progressive  Prune  regions, 
for  the  reason  of  economy;  the  pro- 
duct is  much  darker  colored,  more 
tender,  and  perhaps  more  palatable, 
having  a  cooked  flavor  liked  by 
many.  In  California,  evaporators 
are  not  now  used  in  the  leading 
Prune  districts. 

The  method  of  treatment  in  cur- 
ing  Prunes  varies  greatly,  but  in 
general   it  would    be  about  as  fol- 
lows :    The  fruit  is  allowed    to  re- 
main on  the  trees  until  ripe  enough 
to    fall  to    the  ground,    the   maxi- 
mum   proportion   of    solids   being 
then   produced.      It    is   then    passed    over    graders   in 
order   to    remove   all   rubbish    and    to    secure   several 
sizes,    evenness  in    size   being  essential  to   attain  uni- 
formity   in   curing,    since    the    small    fruits    dry   more 
rapidly  than  the  large  ones.    Machines  run  by  hand  or 
by  power  do  the  grading.    Before  going  to  the  drying 
grounds  or  to  the  evaporators  the  green  product  must 
be  dipped  in  boiling  lye  or  pricked  by  needles  in  a  prick- 
ing machine,  to  check  and  make  tender  the  tough  skin, 
thus  allowing  the  moisture  more  readily  to  escape.    The 
first  method   is   in  most   general   favor.     The   dipping 
consists  of  immersing  the  fruit  for  a  minute  or  less  in 
a  solution  of  lye  in  the  proportion  of  one  pound  of  com- 
.mercial  lye  to  from  ten  to  fifty  gallons  of  water  main- 
tained at  the  boiling  point.     The  fruit  is  carried   me- 
chanically, as   by  an  endless  chain,  through   a  vat,  or 
is   placed   in   wire   baskets   for  the   dipping.     After  a 
thorough    rinsing  the  Prunes  are  placed   on  wooden  or 
wire-bottomed  trays  and  are  then  ready  for  the  ground 
or  for  the  evaporator. 

In  the  sun  the  time  of  exposure  varies  from  five  to 
twelve  days,  depending  upon  the  climatic  conditions,  the 
size  and  the  variety  of  the  fruit.  Treatment  in  an  evap- 
orator varies  with  the  make  of  the  machine.  In  general, 
the  temperature  in  the  evaporator  should  be  from  120° 
to  140°  at  the  start,  to  be  increased  to  from  160°  to  180° 
when  the  Prunes  are  taken  out.  Too  much  heat  at  first 
causes  the  cells  of  the  fruit  to  burst,  producing  drip 
and  discoloration.  Other  important  factors  entering 
into  the  process  of  evaporation  are  the  circulation  of 
air  in  the  machine,  convenience  and  cost  of  fuel  and 
power.  The  time  required  for  curing  ranges  from  12 
hours  for  a  small,  heavy  Prune  to  48  hours  for  a  large, 
juicy  one.  Much  depends  on  the  machine.  A  common 
fault  is  to  hasten  the  process  too  much.  If  not  cured 
enough,  fermentation  and  mold  result;  if  too  much, 
the  weight  is  lessened,  the  quality  is  injured,  the  Prune 
is  harsh  and  coarse,  and  has  a  dried-up  ai>pearaiice. 
When  sufficiently  dried  the  Prunes  are  put  in  bins  on 
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piles  to  sweat,  which  takes  from  one  to  three  weeks; 
they  are  then  readj'  for  the  finishing  processes  — grading 
and  packing.  In  grading,  the  Prunes  are  separated  into 
sizes  indicating  the  number  of  Prunes  required  to  make  a 
pound,  as  30s  to  -iOs,  40s  to  50s  and  so  on  to  the  smallest 
size,  120s  to  KiOs.  Processing  is  done  by  dipping  the 
Prunes  in  boiling  water  and  glycerine,  or  by  steaming, 
or  by  using  some  special  preparation  in  the  final  dip,  or 
by  rattling  in  a  revolving  cylinder.  Processing  is  repu- 
table if  it  adds  beauty  to  the  color,  or  kills  insect  eggs,  or 
sterilizes  the  Prunes;  it  is  disreputable  when  the  object 
is  to  secure  weight.  Packing  is  an  art  which  must  be 
learned  by  experience  and  is  varied  to  suit  the  taste  of 
producer  and  consumer.  The  best  Prunes  are  packed  in 
boxes,  though  much  of  the  product  is  put  up  in  sacks. 
Lining  with  paper,  filling,  facing,  pressing  and  label- 
ing are  important  details.  A  well-cured  Prune  is  soft 
and  spongy,  the  pit  is  loose  but  does  not  rattle  ;  the 
skin  is  bright,  lively  and  free  from  drippings  and  exu- 
dations ;  the  flesh  should  be  meaty,  elastic,  and  of  bright 
color. 

All  light-colored  Prunes  are  bleached  with  sulfur 
fumes.  The  process  injures  the  quality  of  the  Prunes, 
and  makes  the  product  somewhat  poisonous,  but  the 
market  is  sometimes  better  for  a  light-colored,  sul- 
fured  Prune  than  for  the  darker  unsulfured  ones.  In 
other  cases,  however,  the  dark  Prunes  find  the  best 
market.  The  sulfuring  is  done  by  placing  the  trays  of 
fruit,  cured  or  uncured,  in  a  small  chamber  in  which 
sulfur  is  ignited  by  hot  coals,  or  otherwise,  the  fumes 
distributed  by  ventilators,  and  the  fruit  allowed  to  be 
fumigated  for  from  a  half  hour  to  two  hours. 

In  curing,  if  all  conditions  ax-e  not  right,  several  diffi- 
culties are  encountered.  In  a  poor  evaporator,  the  fruit 
drips,  i.  e.,  a  syrupy  liquid  oozes  from  the  Prunes  in 
the  process  of  curing.  If  a  poor  product  is  produced,  or 
if  the  conditions  for  keeping  are  poor,  the  Prunes  be- 
come covered  with  globules  of  sugar,  rendering  them 
sticky  and  destroying  the  luster— called  sugaring. 
Fruit  grown  on  poor  soil,  or  on  unhealthy  trees,  or 
picked  before  ripe,  may  cure  into  small  Prunes  of  an 
abnormal  shape,  called  "frogs;"  or  they  may  ferment 
and  swell  up  in  large,  soft  Prunes  called  "bloaters." 

Varieties.  — There  is  much  confusion  regarding  the 
nomenclature  of  the  Prune-making  plums.  In  the  seat 
of  the  industry  the  green  fruits  as  well  as  the  cured  are 
called  Prunes,  and  the  names  of  the  varieties  are  in 
many  cases  different  from  those  given  in  other  than  the 
Prune-producing  regions.  For  several  of  the  leading 
Prunes  there  are  a  number  of  synonyms,  and  some  sorts 
have  not  a  few  distinct  races.  Each  region,  as  a  rule, 
has  a  favorite  sort  grown  almost  to  the  exclusion  of  all 
others.  The  following  is  a  discussion  of  the  varieties  of 
Prune-making  plums  now  well  known  in  America. 

Petite  Prune  (syns.,  Prune  d'Agen,  Prune  d'Ente, 
BVench,  California,  Robe  de  Sergeant,  etc.).  — Of  medium 
size,  egg-shaped,  violet-purple;  flesh  greenish  yellow, 
sugary,  rich  ;  trees  hardy,  very  prolific,  sure  bearers. 
Well  cured,  it  is  of  a  lively,  bright  amber  color.  This  is 
the  Prune  most  widely  grown  in  California.  It  has  a 
large  proportion  of  solids,  cures  the  easiest  of  any 
Prune,  and  shrinks  but  little  in  curing.  In  cooking,  but 
little  sugar  is  needed;  hence  it  is  the  poor  man's  Prune. 
There  are  several  types  of  this  variety,  differing  mostly 
in  size  and  shape,  due  largely  to  varying  soils  and  cli- 
mates.   It  is  at  present  the  favorite  in  the  market. 

Italian  Prune  (syns.,  Fellenberg,  German  Prune, 
Swiss  Prune).  — Large  size,  oval,  dark  purple;  flesh  yel- 
lowish, juicy,  subacid,  delicious  ;  trees  somewhat  ten- 
der, subject  to  disease,  capricious  bearers.  Cured,  the 
fruit  is  very  dark  red,  approaching  black  in  color.  This 
is  the  leading  sort  in  the  Pacific  northwest,  more  than 
four-fifths  being  of  this  variety;  but  it  is  now  found 
that  it  is  diflScult  to  grow,  and  that,  while  a  better  sort 
has  not  yet  been  found  for  that  region,  yet  one  that 
would  produce  as  good  a  fruit  without  the  weaknesses 
of  the  Italian  tree  is  very  desirable. 

Silver  Prune  (syn.,  Coe  Golden  Drop).  Very  large, 
oval,  one  side  enlarged,  necked,  light  yellow,  dotted 
with  red;  flesh  yellow,  firm,  juicy,  sweet,  rich;  tree  pre- 
carious grower,  but  very  productive  when  all  conditions 
are  favorable.  Properly  cured,  the  Silver  is  of  a  beau- 
tiful golden  hue.    The  cured  product  is  larger  than  that 


of  any  other  variety,  is  of  superior  flavor,  and  brings 
the  highest  market  price.  Must  be  bleached.  Always  in 
demand  as  a  fancy  product. 

Most  of  the  other  varieties  now  grown  are  sold  when 
cured  as  one  of  the  above  three  varieties.  All  black 
Prunes  are  sold  as  Italians;  all  amber  ones  as  Petite; 
and  all  light-colored  ones  as  Silver.  The  Italian  will 
usually  grade  throe  or  four  sizes  higher  than  the  Pe- 
tite, and  the  Silver  two  or  three  sizes  higher  than  the 
Italian.  The  price  paid  the  producer  is  usually  from 
one-tenth  to  one-half  cent  greater  for  each  higher 
size.  Extras,  as  the  very  large  sizes  of  any  variety  are 
called,  command  an  additional  premium.  The  follow- 
ing is  a  list  of  plums  grown  more  or  less  for  Prune- 
making:  Green  Gage,  which  makes  a  fancy  product; 
Yellow  Egg,  sells  as  the  Silver  when  evaporated ;  Ger- 
man Prune,  a  class  name  for  several  races  making  a 
product  much  like  the  Italian;  Hungarian  Prune,  a 
very  large  sort  making  a  fancy  product,  but  hard  to 
cure;  Robe  de  Sergeant,  much  like  the  Petite  and  con- 
sidered the  same  by  some;  Bulgarian  Prune,  of  the 
Italian  class;  Tragedy  Prune,  a  very  early  sort  of  the 
Italian  type;  Golden  Prune,  much  like  the  Silver  and 
possibly  better;  Champion  Prune,  an  early  strain  of  the 
Italian.  The  Willamette,  Pacific,  Tennant,  Steptoe,  and 
Dosch,  are  all  of  the  Italian  type;  the  Dosch  has  much 
to  recommend  it  as  a  substitute  for  the  Italian.  St. 
Martin's  Quetsche  is  a  late  sort  which  sells  as  the  Sil-  ■ 
ver,  as  do  also  the  Brignole  and  Datte  de  Hongrie.  The 
Giant,  one  of  Burbank's  seedlings,  is  much  like  but 
larger  than  the  Petite.  Imperiale  Epineuse  is  popular 
in  California  (Fig.  1963).  Sugar  Prune,  one  of  Burbank's 
seedlings,  is  also  becoming  popular. 

See  also  Plum  and  Uvaporation  of  Fruits. 

U.  P.  Hedriok. 

PRTTN^LLA.     See  Brunella. 

PRUNING.  Under  this  denomination  are  comprised  a 
multitude  of  practices  and  ideals.  It  is  impossible  to 
give  any  advice  for  pruning  until  one  has  analyzed  the 
subject  and  knows  the  objects  for  which  he  is  to  work 
and  the  underlying  principles  on  which  his  practices 
must  rest.  The  larger  part  of  the  writing  on  pruning 
gives  mere  advice  or  direc- 
tions, or  details  some  per- 
son's experience,  without 
analyzing  or  elucidating  the 
subject.  The  practice  must 
differ  with  every  person  and 
every  condition:  the  princi- 
ples are  universal.  The 
ideals  that  are  associated 
with  pruning  may  be 
grouped  around  three  cen- 
ters: (1)  pruning  proper,  or 
the  removal  of  a  part  of  a 
plant  for  the  purpose  of  bet- 
tering the  remaining  part  or 
its  product;  (2)  training,  or 
the  disposition  or  placing  of 
the  individual  branches,  a 
practice  which  is  ordinarily 
coincident  with  pruning  pro- 
per; (3)  trimming,  or  the 
shaping  of  a  plant  into  some 
definite  or  artificial  form. 

The  principles  that  under- 
lie pruning  proper  may  be 
associated  with  two  ideals  — 
the  lessening  of  the  struggle 
for  existence  amongst  the 
parts  of  a  plant,  and  the  cut- 
ting away  of  certain  parts 
for  the  purpose  of  producing 
some  definite  effect  in  the 
formation  of  fruit-buds  or 
leaf -buds  or  in  modifying  the  habit  of  the  plant.  There 
are  more  branches  in  the  top  of  any  plant  than  can  per- 
sist; therefore  there  is  struggle  for  existence.  Those 
which  have  the  advantage  of  position,  persist.  Nature 
prunes.  Dying  and  dead  branches  in  any  neglected 
tree-top  are  illustrations  of  this  fact.  Whenever  the 
struggle  for  existence  is  greatly  lessened,  the  remain- 


1964. 
More  limbs  have  perished 
than    have    survived.— 
Nature's  prunine. 
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ing  branches  receive  a  greater  proportion  of  the  plant's 
energy,  and  they  therefore  make  sti'onger  growth  or  are 
more  productive  in  flowers  and  fruit.  Pruning  is  essen- 
tially a  thinning  process. 

In  itself  pruning  is  not  a  devitalizing  process;  it  is 
only  devitalizing  when  it  is  carried  to  excess  or  when 
the  wounds  do  not  heal  and  disease  sets  in.  It  is  rather 
an  invigorating  process,  since  it  allows  more  nourish- 
ment to  be  distributed  to  the  remaining  parts  of  the 
plant.  The  notion  that  pruning  is  devitalizing  arises 
from  false  analogj^  with  animals,  which  suifer  shock  or 
injury  when  parts  are  removed.  The  fact  that  pruning 
i,s  not  a  devitalizing  process  is  proved  by  every  tree. 
The  tree  is  a  record  of  successive  prunings.  Note  the 
number  of  branches  on  the  seedling  tree  in  the  nursery 
row  or  in  the  forest,  and  then  consider  that  all  these 
branches,  with  the  exception  of  the  leader  itself,  will 
probably  perish  in  the  course  of  time.  The  forest  tree 
develops  a  bole  because  the  side  limbs  are  pruned  away 
by  natural  causes.  Fig.  19G4.  Knots  are  records  of  na- 
ture's pruning.  In  the  greater  number  of  cases  the 
limbs  die  and  are  removed  when  still  very  young,  and 
they  leave  small  record  in  the  grain  of  the  wood;  but  all 
visible  knots  are  histories  of  the  removal  of  large 
branches.  As  a  rule,  it  is  only  when  the  knots  become 
knot-holes  that  injury  results.  A  knot-hole  means  de- 
cay, and  this  decay  may  extend  into  the  heart  of  the 
tree,  finally  causing  it  to  become  hollow.  A  black  or 
decayed  heart  is  always  an  indication  of  disease.  The 
disease  originates  on  the  outside  of  the  plant:  it  is  the 
result  of  inoculation.  This  inoculation  takes  place 
through  some  bruised  or  broken  part;  it  is  usually  an 
inoculation  of  filamentous  fungi.  These  fungi  gain  a 
foothold  in  the  dead  and  dying  cells  of  the  wound,  and 
as  they  grow  they  are  able  to  destroy  the  living  cells  and 
therefore  to  produce  decay.  The  larger  the  wound,  the 
greater  is  the  liability  to  infection.  It  is  very  important, 
therefore,  in  the  pruning  of  trees,  that  the  wounds  shall 
be  as  small  as  possible.  This  means  that  the  best 
pruning  is  that  which  is  practiced  annually,  so  that 
none  of  the  branches  to  be  removed  attain  large  size. 
This  annual  pruning  is  also  most  desirable  for  other 
reasons,  as  may  be  seen  below. 

Woody  plants  should  always  be  pruned  when  they  are 
transplanted.  This  is  because  the  roots  are  pruned  in 
the  very  process  of  removal, 
and  the  tops  should  be  re- 
duced in  proportion.  For 
some  time  after  the  plant  is 
transplanted,  it  has  no  vital 
connection    with    the    soil, 
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1965.    Pruning  at  time  of 
transplanting. 


1966.    Pruning  of  the  young  tree 
on  transplanting. 


and  if  all  the  top  is  allowed  to  remain  there  is  much 
evaporation  from  it  and  a  dissipation  of  the  energies  of 
the  plant.  How  much  of  the  toj)  shall  l)e  removed  de- 
pends on  how  much  of  the  roots  was  removed  in  digging, 


and  also  on  the  personal  ideals  and  desires  of  the  opera- 
tor. It  is  a  general  practice  to  cut  back  the  top  of  a 
plant  at  least  one-half  upon  transplanting ;  in  some 
cases  still  more  of  the  top  is  removed.  Quite  another 
question  is  the  particular  form  in  which  the  top  shall 
be  left.  Some  grow- 
ers pi-efer  to  remove 
all  side  branches, 
if  it  is  a  fruit  tree, 
and  leave  a  straight 
whip.  Fig.  19C5.  They 
are  then  free  to  start 
the  new  branches 
where  they  like.  This 
is  the  better  practice 
with  very  young 
trees,  and  it  is  one 
that  is  nearly  always 
employed  with  peach 
trees.  If  the  trees  are 
three  years  old  and 
well  branched,  most 
persons  prefer  to 
leave  three  or  four 
of  the  main  branches 
to  form  the  starting 
point  of  the  future 
top.  Fig.  19t;C.  These 
branches  may  be 
headed  back  half  or 
more  of  their  length. 
Of  late  years  a 
method  of  very  se- 
vere pruning  has 
come  into  notice  un- 
der the  name  of  the 
Stringfellow  or  stub- 
root  system,  taking 
its  name  from  H.  M. 
Stringfellow  of 
Texas,  who  has  writ- 
ten much  concern- 
ing it.  The  fullest 
presentation  of  Mr. 
Stringfellow's  ideas 
will  be  found  in  his 
book,  "The  New  Hor- 
ticulture." It  advises 
that  practically  all 
the  roots  be  cut  away  and  that  the  top  be  shortened  to  a 
straight  stick  one  or  two  feet  long,  without  side  branches. 
It  is  the  supposition  that  when  trees  are  reduced  to  their 
lowest  terms  in  this  way,  the  new  root-branches  that 
arise  will  take  a  more  natural  form  and  the  tree  will 
assume  raoi-e  of  the  root  character  of  a  seedling.  This 
method  of  transplanting  has  met  with  good  success  in 
many  places.  The  fundamental  theories  on  which  it  is 
founded,  however,  have  not  been  demonstrated.  This 
system  is,  in  fact,  a  matter  of  local  practice  rather  than 
of  principle.  In  a  great  majority  of  cases,  it  will  be 
found  to  be  better,  particularly  in  trees  that  are  three 
years  or  more  old,  to  prune  them  only  moderately,  allow- 
ing a  part  of  the  original  root  system  and  a  part  of  the 
top  to  remain. 

Pruning  Fruit  Trees.  —  Fruit  trees  are  pruned  for 
the  purpose  of  enabling  them  to  produce  a  superior 
quality  of  fruit.  They  are  not  pruned  primarilj'  to 
make  them  assume  any  definite  or  preconceived  shape. 
It  is  best,  as  a  rule,  to  allow  each  variety  of  tree  to  take 
its  own  natural  or  normal  form,  only  pruning  it  suiH- 
ciently,  so  far  as  shape  is  concerned,  to  remove  any  un- 
usual or  unsymmetrical  growths. 

(1)  The  fundamental  conception  in  the  pruning  of 
fruit  trees  is  to  reduce  the  struggle  for  existence,  so 
that  the  remaining  parts  may  produce  larger  and  finer 
fruits. 

(2)  The  result  of  pruning  fruit  trees  should  be  to 
keep  the  tree  in  bearing  condition,  not  to  force  it  into 
such  condition.  If  the  tree  has  received  proper  care 
from  the  time  it  is  planted,  it  should  come  into  bearing 
when  it  reaches  the  age  of  puberty.  Pruning,  therefore, 
is  merely  a  corrective  process  and  keei)s  tlie  tree  in 
proi)er  bearing  condition.     When  trees  have  been  much 
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1967.  Young  apple  tree. 
The  marks  show  which  limbs 
may  be  removed  to  advantage. 
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neglected,  priming  may  be  the  means  of  reinvigorating 
them  and  setting  them  into  a  thriftier  condition.  In 
such  cases  it  is  one  of  the  means  of  renovating  the 
tree,  as  tilling,  fertilizing  and  spraying  are. 

(3)  Heavy  pruning  of  the  top  tends  to  produce  wood. 
This  is  because  the  same  amount  of  root  energy  is  con- 
centrated    into     a     smaller 

amount  of  top,  thereby  caus- 
ing a  heavier  growth.  This 
is  particularly  true  if  the 
pruning  is  done  when  the 
plant  is  dormant. 

(4)  Heavy  pruning  of  the 
root  tends  to  lessen  the  pro- 
duction of  wood,  because  the 
same  amount  of  top  receives 
a  less  supply  of  soil  water 
with  its  content  of  plant- 
food. 

( 5 )  Trees  which  grow 
mucli  to  wood  are  likely  to  be 

relatively  unproductive.  It  is  an  old  maxim  that  check- 
ing growth  induces  fruitfulness,  so  long  as  the  plant 
remains  healthy.  If  the  tree  is  thrown  into  redundant 
growth  every  two  or  three  years  by  very  heavy  pruning, 
it  tends  to  continue  to  produce  wood  at  the  expense  of 
fruit.  When  a  tree  is  to  be  brought  into  bearing  condi- 
tion by  general  good  treatment,  the  aim  should  be  to 
keep  it  in  that  condition  by  a  relatively  light  annual 
pruning.  Violent  pruning  is  allowable  only  when  trees 
have  been  neglected  and  it  is  necessary  to  bring  them 
back  into  bearing  condition  or  to  renew  their  tops. 

(6)  The  operator  should  know  where  the  fruit-buds 
are  borne  before  undertaking  the  pruning  of  any  fruit 
tree;  otherwise  he  may  destroy  too  many  of  them.  If 
he  knows  the  position  of  the  fruit-buds,  he  may  prune 
in  such  manner  as  to  thin  the  fruit  even  without  the 
removal  of  much  wood,  and  thereby  to  reduce  the  strug- 
gle for  existence  to  a  minimum.  Every  species  of  tree 
has  its  own  method  of  fruit-bearing.  The  pear  bears 
its  fruit  largely  on  old  spurs.  The  peach  bears  on  the 
wood  of  the  last  season's  growth.  In  order  to  thin  the 
fruit  of  the  pear  by  pruning,  therefore,  it  is  necessary 
to  remove  part  of  the  spurs.  In  the  peach  it  is  neces- 
sary to  cut  out  or  to  cut  back  a  part  of  the  previous 
year's  growth.  Each  species  of  plant  is  a  law  unto  it- 
self in  these  regards. 

(7)  Heading-in  tends  to  promote  fruitfulness,  par- 
ticularly in  those  trees  that  are  growing  over-rapidly. 
If  the  heading-in  is  very  severe,  however,  it  may 
amount  to  a  heavy  pruning,  and  in  that  case   it  may 


never  headed-in,  provided  they  are  otherwise  well 
pruned  and  well  cared  for.  Whether  one  shall  head-in 
his  fruit  trees  or  not,  is  a  personal  question.  If  the 
trees  are  growing  too  rapidly,  it  is  well  to  head  them  in 
in  order  to  check  their  ambition.  This  is  particularly 
necessary  when  trees  are  growing  on  heavy  or  very 
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1968.   A  New  York  cherry-erower's  ideal  of  a 
Montmorency  cherry  tree. 

Perhaps  the  large  branch  on  the  front  side  should  have  been 
removed  when  the  tree  was  young. 

set  the  plant  into  wood-bearing  rather  than  into  fruit- 
bearing.  It  is  not  to  be  supposed,  however,  that  head- 
ing-in is  necessarily  to  be  advised  in  order  to  make 
trees  bear.    They  may  bear  just  as  well  if  they  are 


1969.   Cordon  training:. 

An  apple  tree  (grafted  on  dwarf  stook)  trained  in  two  branches  on  a  horizontal  wire  running 

only  two  feet  above  the  ground.     Each  year  the  growths  are  cut  back  to  spurs. 

fertile  soil  and  tend  to  overgrow.  In  such  case,  cut- 
ting off  the  strongest  leaders  and  leaving  the  weaker 
ones  may  induce  greater  fruitfulness.  When  trees  are 
planted  too  close  together,  it  may  also  be  necessary  in 
order  to  prevent  the  plantation  from  becoming  too 
thick.  Some  people  like  a  low-headed  and  rounded 
top;  this  is  a  question  of  personal  ideals.  If  the  or- 
chardist  desires  such  form,  it  is  necessary  to  head-in 
the  tree.  It  should  be  remembered  that  the  more  a  tree 
is  headed-in  the  thicker  it  tends  to  become  in  the  crown 
and  the  more  inside  pruning  is  necessary.  Whenever 
there  is  danger  of  fruit  rot,  as  in  plums  and  early 
peaches,  it  is  a  question  whether  the  thick  form  of  top 
is  the  most  advisable. 

(8)  Pinching-in  the  annual  growths  in  early  stimmer 
tends  to  augment  the  development  of  fruit-buds,  al- 
though these  buds  may  not  be  developed  the  very  year 
in  which  the  pinching-in  is  done.  This  is  a  special  prac- 
tice, however,  which  can  be  employed  only  on  small 
areas  and  with  particular  trees.  It  is  essentially  a 
garden  practice  and  not  an  orchard  practice.  In  the 
orchard,  one  must  depend  for  fruitfulness  upon  the 
general  good  care  of  the  plantation,  and  in  this  care 
pruning  is  one  of  the  essential  factors. 

(9)  Pruning  fruit  trees  visually  resolves  itself  into  a 
thorough  and  systematic  thinning  out  of  the  weak,  im- 
perfect and  interfering  branches.  Thereby,  the  energy 
of  the  plant  is  saved  and  is  deflected  to  those  parts 
that  are  capable  of  bearing  a  useful  product.  The  sun 
and  air  are  admitted.  The  tree  becomes  manageable 
for  spraying  and  for  picking.  All  the  fruits  have  an 
opportunity  to  develop.  How  much  or  how  little  to  thin 
is  wholly  a  local  question.  In  humid  climates,  much 
thinning  may  be  necessary.  In  dry,  hot  climates,  as  on 
the  Plains,  but  little  thinning  is  allowable,  else  the 
branches  may  sun-scald.  Figs.  1967  and  1968  illustrate 
two  pruning  ideals.  Consult,  also,  the  pictures  in  the 
various  fruit  articles  in  this  work. 

(10)  Scraping  the  rough  bark  from  old  trunks  may  be 
a  desirable  practice,  since  it  destroys  the  breeding 
places  of  insects  and  fungi.  Trees  that  have  been  con- 
tinuously thrifty,  however— that  have  received  uni- 
formly good  tillage,  fertilizing,  pruning,  spraying— 
rarely  need  to  be  scraped,  as  the  bark  remains  rela- 
tively smooth  and  firm.  Only  the  loose  outer  bark  should 
be  removed.  On  ornamental  trees,  the  bark  is  a  part  of 
the  characteristic  beauty,  and  it  should  not  be  scraped. 
Although  not  a  pruning  question,  this  is  closely  asso- 
ciated with  pruning  practices. 

Pruning  Ornamental  P/rtwfs. —  Ornamental  trees  and 
shrubs  are  pruned  for  three  purposes:  (1)  to  enable 
them  to  produce  greater  quantity  of  bloom;  (2)  to  make 
them  take  some  desired  form;  (3)  to  remove  unusual  or 
straggling  growths. 

The  pruning  of  ornamental  trees  and  shrubs  for  the 
production  of  flowers  is  controlled  largely  by  the 
flower-bearing  habit  of  the  plant.  Most  early-blooming 
plants  develop  their  flower-buds  the  year  before.  Heavy 
pruning,  therefore,  particularly  heading-in,  when  the 
plants  are  dormant,  cuts  off  the  flower-buds  and  the 
amount  of  bloom  is  lessened.  If  these  plants  are 
pruned  just  after  the  flowers  are  passed  in  spring  the 
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best  results  will  be  secured,  since  the  new  growths  will 
then  develop  flower-buds  for  the  year  following.  It  may 
be  advisable,  however,  to  prune  such  plants  in  win- 
ter for  the  purpose  of  thinning  them,  thereby  allowing 
the  flower-buds  which  remain  to  produce  larger  bloom. 


1970. 


Apple  tree  trained  on  an  espalier. 


In  most  ornamental  plants,  however,  it  is  the  number 
of  flowers  rather  than  the  size  of  each  which  is  desired. 

Plants  that  bloom  late  in  the  season,  like  hydrangea 
and  most  species  of  clematis,  make  their  flower-buds 
on  shoots  which  arise  that  very  season.  With  siich 
plants,  it  is  well  to  prune  rather  heavily  while  they  are 
dormant  in  order  to  cause  them  to  throw  up  a  profusion 
of  strong  shoots  in  the  spring.  These  shoots  will  bear 
that  summer.  Lists  of  plants  in  these  two  categories 
will  be  found  in  the  appendix  to  the  second  edition  of 
"The  Pruning-Book." 

Pruning  to  make  the  plant  assume  some  definite  form 
is  essentially  a  method  of  shearing  or  heading-in. 
If  it  is  desired  to  have  a  very  regular  and  definite 
shape,  it  is  well  to  shear  the  plant  at  least  two  or 
three  times  a  year  in  order  to  keep  down  the  ex- 
uberant growths.  It  is  a  common  practice  to  shear 
the  plants  only  in  the  winter,  but  if  this  shearing 
is  somewhat  violent,  as  is  usually  the  case,  the 
plant  throws  up  numerous  strong  shoots  very  early 
in  spring  and  it  remains  shapeless  during  a  large 
part  of  the  growing  season. 

Training.—  There  is  relatively  little  careful 
training  of  plants  in  North  America,  largely  be- 
cause of  the  expense  of  the  skilled  labor  which  is 
necessary  to  perform  it.  Land  is  also  relatively 
cheap,  and  room  can  be  given  for  the  natural  de- 
velopment of  most  plants.  In  the  Old  World,  fruit 
plants  must  be  grown  in  very  small  areas,  and  it 
may  be  necessary  to  train  them  on  walls,  sides  of 
buildings,  or  on  trellises  of  various  kinds.  Trained 
fruit  trees  may  generally  be  referred  to  one  of 
three  categories:  the  wall  tree,  which  is  trained 
against  a  continuous  surface;  the  espalier,  which 
is  trained  on  a  trellis,  the  branches  starting  at 
nearly  right  angles  from  a  central  shaft;  the  cor- 
don, or  training  to  a  single  or  double  strand  near 
the  ground.  Properly,  an  es])iili('r  is  a  trellis;  but 
the  word  is  commonly  used  for  the  plant  that  is 
trained  on  the  trellis.     There  are  many  variations 


in  the  methods  of  training  and  pruning  in  each  of  these 
three  classes,  and  the  methods  are  such  as  can  scarcely 
be  well  elucidated  in  writing.  The  Old  World  literature 
is  replete  with  instructions.  In  recent  American  litera- 
ture, the  fullest  account  is  to  be  found  in  "The  Pruning- 
Book."  In  order  that  trees  maybe  well  trained  on  walls, 
espaliers  and  cordons,  it  is  necessary  that  the  training 
be  begun  in  the  nursery.  The  Old  World  nurseries 
grow  plants  which  are  trained  for  various  uses,  but  the 
American  nurseries  do  not.  If,  therefore,  the  American 
is  to  train  trees  in  any  of  these  formal  shapes,  he  should 
secure  specimens  that  are  not  more  than  one  year  from 
the  bud  or  graft,  and  begin  the  training  himself.  The 
illustrations  (Figs.  1909-71)  suggest  some  of  the  special 
methods  of  training  fruit  trees. 

When  to  Prune.  — It  will  be  gleaned  from  the  above 
remarks  that  the  time  of  pruning  depends  on  many 
circumstances,  and  chiefly  on  the  result  which  it  is  de- 
sired to  reach.  So  far  as  the  healing  of  the  wound  is  con- 
cerned, it  is  usually  best  to  prune  when  the  vegetative 
activities  begin  in  spring  so  that  the  wound  is  quickly 
covered  or  "headed."  For  the  purpose  of  checking  growth 
and  producing  other  definite  results,  it  may  be  neces- 
sary to  prune  at  other  times  of  the  year.  As  a  general 
rule,  however,  the  best  time  to  prune  is  in  late  winter 
and  early  spring,  when  labor  can  be  had  and  before  the 
rush  of  spring  work  comes  on.  The  colder  and  drier  the 
winter  climate,  the  later  the  pruning  should  be  delayed. 

The  wound  made  by  severing  a  branch  heals  by  means 
of  a  callus  which  forms  from  the  growing  tissue  between 
the  bark  and  wood.  Fig.  1972.  This  tissue  rolls  over 
the  wound,  finally  joining  in  the  center  and  completely 
covering  the  old  wood.  The  old  wood  itself  takes  no 
part  in  the  healing  process;  in  fact,  it  dies.  When  the 
healing  is  complete,  the  old  wood  is  merely  covered  and 
preserved  from  external  injury  and  infection,  much  as 
fruit  in  a  jar  is  preserved  by  being  protected  with  a 
cover.  There  is  no  dressing  that  will  hasten  the  heal- 
ing process  except  as  it  keeps  the  wood  from  decay.  In 
other  words,  the  whole  object  of  dressing  a  wound  is  to 
protect  it.  The  dressing  prevents  bacteria  and  fungi 
from  securing  a  foothold  and  thereby  prevents  the  rot. 
Wounds  that  are  exposed  for  some  years  nearly  always 
become  tinsound  at  the  center  because  of  the  intrusion 
of  these  organisms,  and  even  if  the  wounds  should  sub- 
sequently heal  over,  the  infection  may  still  extend  down 
the  heart  of  the  tree  and  finally  cause  its  death.  The 
best  covering  for  a  wound  is  one  that  protects  it  best 
from  microbes  and  fungi  and  which  persists  the  long- 
est. Ordinarily,  good  white  lead  paint,  applied  heavily 
and  renewed  occasionally,  is  the  best  protection.  Graft- 
ing wax  may  afford  a  good  protection,  if  it  is  applied 
hot  so  that  it  soaks  into  the  tissue.  If  it  is  merely 
spread  over  the  surface,  it  soon  blisters  and  becomes 
loose  and  affords  relatively  little  protection. 
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1971.  Pear  trees  trained  on  a  wall. 

When  once  the  wall  is  covered,  the  tree  is  never  jillowed  to  in- 
crease in  surface  areii.  It  ia  cut  back  to  spurs  OHch  year,  much  as 
grape-vines  may  be  treated. 
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The  rapidity  with  which  wounds  heal  depends  very 
largely  on  their  position  on  the  tree  and  the  way  in 
■which  they  are  made.  Wounds  along  the  main 
branches,  which  are  the  leading  avenues  for  distribu- 
tion of  food,  heal  more  speedily  than  those  on  the 
\reaker  side  branches.  The  closer  the  wound  sits  to  the 
branch,  the  more  quickly 
will  it  heal.  Fig.  1973.  If  a 
stub  is  left  several  inches 
long  (Fig.   1975),  it  seldom 


therefore,  where  they  make  great  display,  but  their  short 
season  of  bloom  and  the  very  ordinary  foliage  of  most 
of  them  have  limited  the  planting  of  the  ornamental 
kinds.  Some  of  the  ornamental  species  are  not  grown 
on  their  own  stocks,  but  are  worked  on  stocks  that  can 
be  grown  easily  and  cheaply  and  of  which  seeds  can  be 
obtained  in  abundance.  The  commonest  stocks  for  the 
ornamental  kinds  are  the  plum  (P.  domesfica),  peach 
and  sweet  cherry.  On  the  plum  are  grown  the  dwarf 
almonds  and    the    double-flowering   and    fancy-foliage 


1972.  The  healing  tissue 
arises  from  the  side  of 
the  wound,  not  from 
the  hard  wood. 


1973.  A  well-covered 
wound. 

The  pruning  was  prop- 
erly done,  no  stub  being 
left. 


heals  until  it  rots  back  to  the  main  branch  or  trunk;  and 
by  that  time  the  decayed  heart  may  have  extended  deep 
into  the  tissue  of  the  tree.  It  is  a  common  notion  that 
a  limb  should  be  cut  at  right  angles  to  the  direction  of 
the  limb  itself  and  beyond  the  bulge  at  its  base.  It  is  a 
better  plan,  however,  to  make  the  wound  parallel  to  the 
■direction  of  the  branch  or  trunk  that  remains,  and  close 
to  it.  This  wound  may  have  a  somewhat  larger  super- 
ficial area,  but  it  is  much  nearer  the  source  of  the  heal- 
ing food  supply  and  therefore  becomes  covered  more 
■quickly.  L.  H.  B. 

PRONTJS  (ancient  Latin  name  of  plum).  Rosdcece. 
Plum,  Cherry,  Peach,  Apricot,  Almond,  etc.  About 
75  species  of  pink-flowered  or  white-flowered  shrubs  and 
small  trees  of  wide  distribution,  but  most  abundant  in 
the  north  temperate  zone.  Lvs.  alternate,  simple,  usu- 
ally serrate:  fls.  mostly  in  spring,  sometimes  preceding 
the  leaves,  either  solitary  or  in  clusters,  perfect,  the 
pistil  single,  the  stamens  numerous  and  perigynous,  the 
petals  and  calyx-lobes  5:  fr.  a  drupe,  usually  1-seeded 
by  the  abortion  of  one  of  the  two  ovules.  Fig.  1976.  The 
genus  as  here  outlined  includes  several  well-marked 
groups,  some  of  which  are  regarded  as  distinct  genera 
by  many  authors.  In  their  extreme  or  typical  forms, 
these  subgenera  are  very  distinct,  but  there  are  so  many 
intergradient  forms  that  it  seems  unwise  to  keep  them 
distinct  as  genera.  The  tendency  of  plant-breeding  is 
to  still  further  obliterate  the  differences  by  means  of 
hybridization.  At  best,  the  genus  is  polymorphous, 
but  the  general  experience  is  that  confusion  is  increased 
rather  than  decreased  by  the  effort  to  make  two  or  more 
genera  from  it.  Many  of  the  forms  that  appear  to  be 
very  distinct  in  their  extremes,  connect  by  insensible 
gradations  in  intermediate  ranges.  The  dominant  East 
American  species,  for  example,  shade  off  into  marked 
forms  in  the  West  and  Southwest  (see  Waugh,  12th  Rep. 
Vt.  Exp.  Sta.,  p.  231-239). 

Horticulturally,  Prunus  is  one  of  the  most  important  of 
all  genera.  It  includes  the  stone-fruits,  — peaches,  plums, 
cherries,  apricots,  almonds.  It  is  also  prolific  of  orna- 
mental subjects,  as  double-flowered,  variegated-leaved, 
colored-leaved  and  weeping  forms.  Most  of  the  culti- 
vated species  are  hardy  in  the  latitude  of  Philadelphia 
and  many  are  hardy  in  Ontario.  All  are  of  easy  culture. 
Nearly  all  the  species  are  spring-flowering.  Only  P. 
acida,  amongst  the  cultivated  kinds,  blooms  as  late  as 
midsummer.    They  are  very  useful  for  spring  gardens, 


1974.  The  stub  is  longer 
than  necessary,  although 
the  fault  is  not  a  flagrant 
one. 


1975-  Common  fault  in  pruning 
This  wound  cannot  heal  un- 
til the  stub  rots  away,  and  by 
that  time  the  tree  may  be 
irreparably  diseased. 


plums.  The  myrobalan  plum  (P.  cerasifera)  is  some- 
times used  for  the  same  purpose.  Peach  stocks  may  be 
used  for  the  same  species,  as  a  rule;  and  they  are  also 
employed,  particularly  in  the  South,  for  many  fruit= 
bearing  plums.  The  sweet  cherry  (P.  Avium)  is  a  good 
stock  for  the  various  kinds  of  double-flowered,  weeping 
and  fancy-leaved  cherries.  It  is  an  important  point  in 
the  growing  of  these  grafted  Prunuses  to  remove  all 
sprouts  from  the  stock  as  soon  as  they  appear.  This  is 
particularly  true  of  the  dwarf  almonds,  since  the  stocks 
are  usually  stronger-growing  species  and  tend  to  sucker 
from  the  root.  It  is  a  question  whether  it  would  not  be 
better  to  propagate  these  dwarf  species  from  layers  or 
cuttings  in  case  seedlings  of  their  own  species  cannot 
be  had.  Own-rooted  plants  can  be  secured  by  root- 
grafting  with  a  long  cion  (see  Fig.  943,  Vol.  I). 

In  North  America  there  has  been  a  most  remarkable 
contemporaneous  evolution  of  fruit-bearing  plums  from 
the  native  species.  Several  hundred  orchard  varieties 
have  been  described,  and  the  trees  are  grown  commer- 
cially over  a  wide  range  of  country  in  the  South,  in  the 
Mississippi  valley  and  on  the  Plains,  — in  regions  in 
which  the  common  Prunus  domestica  does  not  thrive. 
Systematic  knowledge  of  these  domesticated  native 
plums   dates  from  1892  (Bull.  62,  Cornell  Exp.   Sta.). 


1976.  Flowers  of  plum.    Natural  size. 
The  ovary,  or  young  plum,  with  the  ovule  inside,  is  at  o. 

For  the  latest  knowledge  of  the  subject,  the  reader 
should  consult  experiment  station  literature,  particularly 
the  writings  of  Waugh  and  Goff .  See,  also,  "  Evolution 
of  our  Native  Fruits." 

For  fuller  information  on  the  fruit-bearing  members 
of  the  genus,  see  A  Imond,  Apricot,  Cherry,  Nectarine, 
Peach,  Plum,  Prune. 
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INDEX  TO  THE  LATIN   NAMES. 

acida.  28.  fnitieosa,  18.  paniculata,  25. 

aciitifolici,  5.  Galateusis,  7.  pedunculata,  39. 

Alberti/Sl.  Georgica,  37.  pendula,  18,  24,  27, 

Allegheniensis,  11.  ghiiidulosa,  13.  29. 

Americana,  10.  gracilis,  13.  Pennsj'lvanica,  21. 

Amygdalus,  41.  Gravesii,  13.  Persica,  42. 

angustifolia,  14,  27,  Grayana,   31  and  persicsettora,  28. 

32,  33.  suppl.  list.  Petzoldi,  39. 

argejitea,  40.  Rattan,  8.  Pissardi.  5. 

Armeniaca,  1,  2,  3.  heterophylla,  27.  Planteriensis,  5. 

ascendens,  24.  hortensis,  25.  platycarpa,  42. 

asplenifolia,  27,  29.  hortnlana,  15.  Pseudo-Cerasus,  25. 

atropurpurea,  5,  Uieifolia,  35.  Puddum,  25,  26. 

aucubcefolia,  31.  incana,  36.  pumila,  16. 

aurea,  31.  injucunda,  12.  pumila.  Hort. ,18,38. 

austera,  28.  insititia,  7.  pyramid  alls,  27. 

Avium,  27.  integrifolia,  35.  ranunculiflora,  28. 

Bertini.  33.  Italica,  7.  reflexa,  18. 

Besseyi,  16.  Itosakiira,  24.  regalis,  27. 

BigareUa,  27.  Japonica,  33,  38.  Rhexii,  28. 

Brigantiaca,  1.  Japonica,  Hort.,  8,  rivularis,  15. 

camelliaeflora,  42.  18,  24,  25.  rosea,  24. 

camelliaafolia,  33.  Juliana,  27.  rotuudifolia,  33. 

campestris,  37.  Kelloggii,  9.  salicifolia,  27,  29, 30. 

Capollin,  29.  laevis,  42.  Sehipkaeusis,  33. 

Caproniana,  25,  28.  Lannesiana,  25.  semperflorens,  23. 

Capuli,  29.  latifolia,  33.  serotina,  29. 

Caroliuiana,  34.  Laurocerasus,  33.  serratifolia,  25. 

Carthagena,  29.  Lindleyi,  39.  serrulata,  25. 

eartilaginea,  29.  Lusitanica,  32.  Sibirica,  2. 

Caucasica,  33.  macrocarpa,  41.  Sibirica,  Hort.,  18. 

cerasifera,  5.  macrophylla,  27.  Sieboldi,  25. 

Cerasus,  28.  Mahaleb,  20.  Simonii,  44. 

Cereola,  7.  maliformis,  7.  Sinensis,  38. 

CharncBcerasxis,  18.  maritima,  13.  spinosa,  6. 

Chicasa,  14.  marmorata,  31.  subcordata,  9. 

Cochincliinensis,37.  microphylla,  33,  subhirtella,  24. 

Colchica,  33.  Mineri,  15.  Syriaca,  7. 

communis,  7,  41.  mollis,  10.  Texana,  10. 

eommutata,  31.  Mume,  4.  tomentosa,  19. 

euneata,  10.  Myrobalana,  5.  triflora,  8. 

Damascena,  7.  myrtifolia,  32.  triloba,  39. 

dasyearpa,  3.  nana,  30,  37.  umbellata,  12. 

Davidiana,  43.  necturina,  42.  Utaliensis,  17. 

Deeumana,  27.  nicotiancefolia,  27.  variegata,  18,  28,  29. 

demissa,  30.  nigra,  10.  virgata,  39. 

divaricata,  5.  ooeidentalis,  35.  Virginiana,  30. 

domestica,  5,  7.  ceconontica,  7.  vulgaris,  28,  42. 

donarium,  25.  orientalis,  40.  Watereri,  25. 

Duracina,  27.  orthosepala,  15.  Watsoni,  14. 

emargiuata,  22.  Padus,  31.  Waylandi,  15. 

Focke  (Engler  &  Prantl,  Pflanzenfamilien)  makes  7 
subgenera  in  Prunus,  5  of  which  may  be  admitted  here: 
A.  Lvs.  convolute  in  the  bud  {I.  e.,  rolled 
up,  showing  ivell  as  the  lvs.  begin  to 
emerge  from  the  bud):  ovary  usually 
furroived  lengthwise.  There  are  ex- 
ceptions in  some  of  the  American 
native  plums  (Nos.  10,  11,  14,  15)  in 
which  the  lvs.  are  conduplicate  in 
vernation:  these  species  and  their 
allies  are  intermediate  between  the 

true  plums  and  the  cherries 

I.  Prunophoea  (Nos.    1-15) 
AA.  Li's.   folded   or  conduplicate   (trough- 
shaped,  folded  lengthwise  along  the 
midrib)  in  the  bud. 
B.  Fruit  very  juicy,  glabrous  or  only 
very  slightly  hairy:  stone  smooth 
or  roughish. 

C.  Fls.  in  fascicles  or  cymes 

11.  Cerasus  (Nos.  lG-28) 

cc.  Fls.  in  racemes III.  Padus  (Nos.  29-35) 

BB.  Fruit  normally  soft-hairy  (except  in 
42  var.):    stone  or  pit  often  fur 
rowed  and  pitted. 
C.  Flower-cup  (usually  called  calyx- 
tube)  tubular 

IV.  Cham.«amygdalus  (Nos.  36-37) 
cc.  Floiver  -  cup    short   a  n d   iv i de  - 

spreading V.  Amygdalus  (Nos.  38-44) 

For  horticultural  purposes,  these  five  main  groups  may 
be  illustrated  as  follows: 

1.  Plums  and  apricots I.  Prunophora 

2.  Common  or  fascicled  cherries  .11.  Cerasus 

3.  Racemose  cherries III.  Padus. 

4.  Dwarf  almonds IV.  Cham.«amygdalus 

6.  Almonds  and  peaches V.  Amygdalus 


Subgenus  I.     Prunophora.     Apricots  and  Plums. 

Fruit  sulcate,  glabrous  and  usually  glaucous  (except 
in  the  apricots),  the  stone  compressed  and  usually 
longer  than  broad  and  smooth  or  nearly  so:  fls.  solitary 
or  in  umbel-like  cymes,  mostly  appearing  before  the  lvs. 
or  with  them:  lvs.  mostly  convolute  in  vernation,  gen- 
erally ovate  or  lance-ovate. 

A.    Apricots,  — ?7ie  fls.  solitary  or  in  S^s,  before  the  lvs. 
and   the  fr.  velvety   (at  least   until  ripe):    stone 
usually  sulcate  on  the  margin:  peduncle  separat- 
ing from  the  mature  fruit. 

1.  Armeniaca,  Linn.  (Armeniaca  vulgaris,  Lam.). 
Common  Apricot.  Figs.  113-117.  Small  round-topped 
tree  with  reddish  bark  much  like  that  of  the  peach  tree: 
lvs.  ovate  to  round-ovate,  sometimes  slightly  cordate  at 
the  base,  abruptly  short- pointed,  glabrous  (at  least, 
above),  closely  serrate,  the  stalks  stout  and  gland-bear- 
ing: fls.  pinkish,  solitary  and  sessile  or  very  nearly  so, 
appearing  from  lateral  buds  of  last  year's  growth 
(sometimes  on  short  year-old  spurs)  before  the  lvs.:  fr. 
variable,  nearly  smooth  when  ripe,  short-stalked  like  a, 
peach,  usually  somewhat  flattened,  mostly  yellow  and 
overlaid  more  or  less  with  red,  the  stone  flat  and  smooth, 
ridged  or  sulcate  on  one  edge.  Said  by  Focke  to  be 
native  of  Turkestan  and  Mongolia;  bj'  some  regarded 
as  Chinese.  It  early  reached  Europe,  where  it  was  once 
supposed  to  be  native  of  Armenia,  whence  the  name 
Armeniaca.  The  Russian  Apricot  is  a  hard}'  race  of 
this  species.  See  Apricot  and  Figs.  113-117  in  Vol.  I. 
The  smooth-fruited  Apricot,  P.  Brigantiaca,  Vill.,  is 
regarded  by  Dippel  as  a  form  of  this  species,  var. 
Brigantiaca,  Dipp.  Shrub  or  small  tree,  with  smaller- 
lvs.  and  smaller  smooth  subacid  fruit.  Probably  a  cul- 
tural variety.  Run  wild  in  southern  France  and  Pied- 
mont. 

2.  Sibirica,  Linn.  (P. 
Armeniaca,  var.  Sibir- 
ica, K.  Koch).  Siber- 
ian Apricot.  Fig.  1977. 
Bush  or  small  tree:  lvs. 
ovate  to  narrow-ovate, 
long  pointed,  strongly. 
and  often  incisely 
toothed:  fls.  white  or 
pink,  appearing  early 
in  the  season  and  usu- 
ally in  great  profusion : 
f r.  globular,  rarely 
more  than  }4  in.  in 
diam.,  yellow  with  a 
reddish  cheek,  scarcely 
fleshy,  practically  inedible.  Mongolia,  Dahuria.  L.B.C. 
17:1627.  — Sometimes  planted  as  an  ornamental  bush. 

3.  dasyearpa,  Ehrh.  (P.  Armeniaca,  var.  dasyearpa, 
K.  Koch).  Purple  or  Black  Apricot.  Small  tree,  of 
the  stature  of  the  common  Apricot:  lvs.  smaller  and 
narrower,  mostly  elliptic-ovate,  finely  and  closely  ser- 
rate, thin,  dull  green,  the  stalks  slender  and  nearly  or 
quite  glandless:  fls.  large  and  long-stalked,  showy:  fr. 
globular  and  plum-like  on  a  distinct  stem,  pubescent  at 
maturity,  dark  purple,  the  flesh  soft  and  sourish;  stone 
fuzz}'.  Probably  native  to  Manchuria.  B.R.  15:1243. 
L.B.C.  13:1250.  — Sometimes  planted,  mostly  as  an  orna- 
mental tree,  for  the  fruit  has  little  value  compared  to 
that  of  the  common  Apricot.  Hardy  in  the  North.  Has 
every  appearance  of  being  a  distinct  species. 

4.  Milme,  Sieb.  &  Zucc.  Japanese  Apricot.  Fig.  1978. 
Tree  of  the  dimensions  of  the  common  Apricot,  but  the 
bark  greenish  or  gray  and  the  foliage  duller  in  color: 
lvs.  relatively  small,  narrow-ovate  to  nearly  round-ovate, 
long-pointed,  flnely  and  sharply  serrate,  more  or  less 
scabrous,  lighter  colored  beneath,  the  petioles  mostly 
gland-bearing:  fls.  sessile  or  nearly  so,  fragrant:  fr. 
mostly  smaller  than  that  of  P.  Armeniaca,  yellow  or 
greenish,  the  dry  flesh  adhering  to  the  pitted  stone. 
Japan,  where  it  is  nuich  grown  for  its  flowers.  Gn. 
50:1081.  R.H.  1885 :,5G4.- Planted  to  some  extent  in  the 
South,  particularly  in  the  form  known  as  Buiiiro  or 
Bongoume  Apricot  or  plum,  but  of  minor  value.  When 
top-worked  on  plum,  it  withstands  the  winters  of  cen^ 


1977.   Prunus  Sibirica  (X  J3). 
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tral  New  York,  but  will  not  bear.  The  Apricot  cult,  as 
Chinese  or  Shense  is  also  of  this  species.  Many  double- 
fld.  forms  in  Japan. 


1978.   Prunus  Mume  (X  %). 

AA.  Plums,  — ?7ie  fls.  mostly  in  cymes,  in  most  species 
appearing  with  the  Ivs.  in  the  North  (before  the 
Ivs.  in  the  South),  and  the  fr.  smooth  and  glau- 
cous: stone  not  prominently  sulcate :  peduncle 
slender,  remaining  with  the  fruit. 

B.  Eur. -Asian  Plums:  Ivs.  relatively  broad,  usually 
prominently  reticulated  and  more  or  less  pubescent 
(at  least  beneath),  the  young  twigs  mostly  pu- 
bescent. 

c.  Flower-stems  glabrous. 

5.  cerasifera,  Ehrh.  (P.  dom4stica,  var.  Myrobalan, 
Linn.  P.  Myrobalctna.  Loisel. ).  Myrobalan  Plum. 
Cherry  Plum.  Slender  twiggy  grower,  often  thorny, 
the  twigs  usually  soon  becoming  glabrous:  Ivs.  rather 
small  and  thin,  rather  light  green,  becoming  nearly  or 
quite  glabrous,  short-ovate  and  short-pointed,  finely  ser- 
rate: lis.  rather  small,  white  or  blush,  slender-stalked: 
fr.  small  (usually  1  in.  or  less  in  diara.),  globular  and 
cherry-like,  depressed  about  the  stem,  yellow  or  red, 
the  flesh  soft,  juicy  and  sweet-flavored.  Probably  na- 
tive to  the  Caucasus  and  southwestern  Asia.  B.M.  5934. 
Gn.  33,  p.  252.  J.H.  III.  28:267. -The  Myrobalan  Plum 
is  extensively  used  in  this  country  as  a  stock  on  which 
to  bud  the  domestica  Plums,  the  seedlings  being  im- 
ported in  great  quantities  from  Europe.  It  is  a  smaller 
tree  than  P.  domestica,  with  much  more  slender  growth, 
smoother  twigs  and  leaves,  smaller  and  mostly  earlier 
flowers  and  smaller,  softer  fruit  with  a  depression 
about  the  stem.  It  tends  to  dwarf  the  domestica 
Plums,  but  its  influence  in  this  direction  is  not  suf- 
ficient to  discourage  its  use  as  a  stock.  Its  advantages 
as  a  stock  are  its  cheapness,  the  ease  with  which  all  do- 
mestica varieties  "take"  on  it,  and  the  readiness  with 
which  it  can  be  grown 
in  the  nursery  row.  It  is 
not  used  to  any  extent 
as  stocks  for  other  Phin;  s 
than  the  domestica  s. 
Spontaneous  trees  are 
sometimes  found  about 
old  nursery  grounds,  and 
it  occasionally  appears 
in  orchards  when  the  top 
of  a  Plum  tree  dies  and 
sprouts  arise  from  the 
root.      There  are  also    a 

few  varieties  propagated  for  the  early  juicy  fruits,  but 
they  are  little  known.  It  makes  a  good  ornamental  tree. 
The  Marianna,  much  used  for  stocks  of  many  kinds  of 
Plums  in  the  S.  (and  growing  from  cuttings),  is  per- 
haps a  hybrid  of  this  species  with  P.  hortulana  or  P. 
angustifolia.  There  are  several  cultivated  forms  of 
P.  cerasifera,  one  of  the  best  being  the  plant  known  as 
P.  Planteriinsis,  Hort.,with  full  double  white  and  red  fls. 


There  are  also  forms  with  yellow-  and  white-variegated 
leaves,  and  a  weeping  form  (var.  peiidulu).  A  form 
with  narrow  willow-like  Ivs.  (var.  acutifdUa)  is  also 
advertised.  A  form  with  twisted  or  contorted  foliage  is 
shown  in  K.H.  1895,  p.  201. 

Var.  atropurptirea,  Dipp.  (P.  Pissdrdi,  Hoit  P.  ce- 
rasifera, var.  Pissdrdi,  Bailey).  A  handsome  form  with 
purple  Ivs.  and  dark  wine-red  fruits.  — Introduced  into 
France  by  Pissard,  gardener  to  the  Shah  of  Persia,  and 
first  fully  described  in  Revue  Horticole  in  1881.  It  is  a 
cultural  form  of  P.  cerasifera.  It  is  one  of  the  best  of 
all  snuill  purple-leaved  trees,  holding  nuich  of  its  color 
in  the  American  summers.  It  seems  to  be  hardy  where- 
ever  the  common  Plum  will  stand.  The  best  color  is 
secured  on  the  strong  growths;  therefore  it  is  well  to 
head  back  the  tree  frequently.  R.H.  1881:190;  1884::J96. 
G.C.  III.  1:410.  Gn.  32:613;  55,  p.  314.  J.H.  III.  28:287. 
G.M.  31:190-1. 

Var.  divaricata  (P.  divaricdta,  Ledeb. ).  Branching 
from  the  base,  the  branches  wide-spreading  and  some 
of  them  nearly  or  quite  prostrate:  Ivs.  broader  towards 
the  base:  fr.  not  depressed  abotit  the  stem,  yellow. 
Macedonia  to  N.  Persia.    B.M.  6519. 

6.  spindsa,  Linn.  Blackthorn.  Fig.  1979.  Low  and 
spreading,  making  a  very  thick  thorny  top,  the  young 
growths  distinctly  pubescent:  Ivs.  small,  oblong-obo- 
vate  or  elliptic-ovate,  very  numerous  on  the  branches, 
nearly  or  quite  obtuse,  very  finely  and  closely  serrate: 
fls.  white,  small,  borne  singly  or  in  pairs  (or  sometimes 
in  3's)  and  often  on  the  thorns:  fr.  little  larger  than  a 
very  large  pea,  very  deep  glaucous-blue,  usually  per- 
sisting until  winter,  scarcely  edible.  Middle  and  south- 
ern Europe  and  N.  Africa  to  N.  Persia  and  Siberia. 
—  Sometimes  planted  in  this  country,  chiefly  in  the 
double-fld.  form  (Gn.  59,  p.  76).  It  is  an  excellent  bush 
or  small  tree  for  protecting  the  borders  and  corners  of 
drives  and  walks.  The  short,  stiff,  thorny  branches 
make  a  good  barrier.  Perfectly  hardy  where  the  Plum 
can  be  grown.  It  is  not  impossible  that  this  species  is 
the  original  of  the  domestica  Plum.  The  little  fruits  are 
usually  astringent,  but  there  is  a  sweet-fruited  form. 

CO.    Flower-stems  usually  more  or  less  hairy. 

7.  domestica,  Linn.  (P.  communis,  Huds.).  Common 
Garden  Plum.  Figs.  1851-55.  Plate  XXX.  Strong- 
growing  small  tree  with  pubescent  twigs:  Ivs.  large  and 
thick,  dull  green,  much  reticulated,  pubescent  beneath, 
ovate  or  obovate,  coarsely  and  irregularly  serrate:  fls. 
white,  large,  usually  in  clusters:  fr.  various,  but  firm 
in  texture  and  usually  not  depressed  about  the  stem; 
stone  large,  slightly  rough  or  pitted.  — Native  country 
unknown,  and  very  likely  derived  from  P.  spinosa.  If 
it  exists  in  a  truly  wild  state,  it  is  to  be  sought  in  the 
Caucasus  and  trans-Caucasus  regions.  It  is  run  wild  in 
many  parts  of  the  world.  Focke  says  that  P.  domestica 
is  unknown  in  an  originally  wild  state,  and  that  the 
typical  form  of  the  species  is  the  prune  (Zwetsche),  P. 
oeconomica,  Borkh.  There  are  various  forms  of  P.  do- 
mestica grown  for  ornament, 
as  double-flowered,  yellow- 
leaved  and  variegated-lvd. 
As  a  fruit  plant  it  is  widely 
variable.  It  is  the  parent 
species  of  the  old-time  or 
common  Plums,  as  distin- 
guished from  the  Japanese 
and  native  Plums.  The  syn- 
onymy of  the  main  varietal 
groups  is  shown  by  Waugh, 


Bot.  Gaz.  26,  pp.  417-427  (Dec,  1898),  and  27,  pp.  478-481. 
Var.  Damascdna,  Linn.(P.  tMSi7i7ia,  Linn.  P.  Itdlica, 
Borkh.).  Damson.  Fig.  1856.  A  form  with  small  foli- 
age and  small  firm  fruits  borne  mostly  in  clusters.— 
Damson  is  a  general  name  for  small-fruited  and  small- 
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ifeaved  forms  of  the  Plum.  When  the  Plum  runs  wild 
it  usually  reverts  to  this  form.  Some  of  the  Damsons 
(as  the  French,  Shropshire,  Farleigh)  are  commercial 
orchard  varieties,  being  used  for  culinary  purposes. 
There  is  mucli  difference  of  opinion  as  to  the  systematic 
position  of  the  Plum  designated  by  Liunasus  as  P.  in- 
sititia,  but  it  is  clear  that  it  is  intermediate  between 
P.  domestica  and  P.  spinosa.  It  is  probably  one  stage 
in  the  reversion  of  the  Plum  towards  P.  spinosa.  It 
seems  to  be  indistinguishable  from  var.  Damascena, 
when  this  variety  is  taken  iu  its  large  sense. 

Other  forms  of  Plums  have  received  Latin  class- 
names,  as  var.  maliformis,  Linn.  (P.  Syriaca,  Dipp.), 
including  the  Mirabelle  (a  small-leaved  form  with 
small  yellow  fruit,  not  unlike  the  Damsons)  and  others; 
var.  Cer^ola,  Linn.,  the  Green  Gages  or  Reine  Claudes; 
var.  Galat6nsis,  Auth.,  the  Prunes. 

BB.  Oriental  Plums:  Ivs.  relatively  longer  (mosth/ 
ohlong-obovate),  not  roughened  or  pubescent,  often 
shining,  the  young  twigs  glabrous  or  nearly  so. 

8.  trifldra,  Roxbg.  (P.  Japonica,  Hort.,  not  Thunb. 
P. -ffa'Wffiw,  Tamari).  Japanese  Plum.  Pig.  1980.  Plate 
XXX.  Strong-growing  small  tree,  with  smooth  often 
shining  reddish  or  cinnamon-brown  twigs:  Ivs.  mostly 
oblong  -  obovate,  abruptly  but  prominently  pointed, 
closely  obtuse-serrate,  the  veins  looping  near  the  mar- 
gin, bright  often  shining  green  above  and  dull  beneath: 
tis.  few  from  each  bud  (most  commonly  about  3),  showy, 
white  or  very  nearly  so,  slender-stalked:  fr.  various, 
mostly  large  and  firm,  yellow  or  light  red  (never  blue- 
purple)  with  pronounced  suture  and  tending  to  be 
pointed  at  the  apes,  R.H.  1895:100. — Probably  Chinese, 
but  introduced  into  this  country  from  Japan  (in  1870), 
and  now  widely  distributed  and  much  grown  for  its  fruit. 
The  Japanese  Plum  is  hardy,  in  some  of  its  varieties, 
as  far  north  as  Ottawa.  It  is  prized  because  of  its 
great  productiveness,  long-keeping  qualities  and  beauty 
of  its  fruit,  and  its  relative  immunity  from  black-knot. 
As  a  class,  the  fruit  is  of  lower  quality  than  the 
domestica  Plums.     The  season  of  the  Japanese  Plums 


begins  considerably  in  advance  of  the  domesticas  and 
holds  nearly  as  late.  The  greater  number  of  the  varie- 
ties are  clingstones,  but  there  are  some  freestones 
among  them.  A  race  of  hybrids  with  P.  hortulana  and 
P.  angustifolia  is  now  appearing. 


1980.   Prunus  triflora— Japanese  Plum. 
From  specimens  in  the  herbarium  at  the  Royal  Gardens,  Kew. 


i981.    Prunus  Americana,  as  it 

grows  wild  in  New  York  (X  1-5), 
See  No.  10. 


BBB.    American  ornative  Plums:  Ivs.  relatively  narrow 
and  smooth  and  the  young  growth  glabro%is  (P. 
subco7-data  and  P.  Americana  partial  excep- 
tions), the   fruit  comparatively  small  and  in 
shades    of  yellow    and    red,    never   deep    blue- 
purple. 
C.    Lrs.  mostly  broad  and  thick,  pubescent  or  roughish 
beneath,  very  sharply  serrate  or  even  jagged:   fr. 
thick-skinned. 

9.  subcord^ta,  Benth.  Small  tree  or  bush,  usually 
only  a  few  feet  high:  Ivs.  round-ovate,  obtuse,  broad  or 
subcordate  at  base,  either  sharply  or  obtusely  serrate, 
thick,  soft-pubescent  beneath:  fls.  white  fading  to  rose, 
less  than  1  in.  across,  in  clusters  of  4  or  less  and  appear- 
ing before  the  leaves :  fr.  globular  or  short-oblong,  usu- 
ally dark  red,  in  the  largest  wild  forms  somewhat  over 
1  in.  in  diam.,  the  flesh  subacid  and  clinging  to  the  flat 
smooth  stone.  High  lands  and  mountains,  N.  Calif,  and 
Oregon.  S.S.  4:154.  — The  fruit  is  gathered  for  domes- 
tic uses,  and  the  tree  is  sometimes  planted  about  settle- 
ments. It  varies  much,  and  the  greater  part  of  the 
trees  do  not  produce  agreeable  fruit.  In  many  cases  it 
is  only  a  tree-like  bush.  The  bark  is  blackish,  and  is 
sometimes  pubescent  on  young  shoots. 

Var.  K^Uoggii,  Lemmon.  Sisson  Plum.  Taller  and 
more  slender:  l>ark  ash-gray:  Ivs.  not  cordate,  orbicu- 
lar or  elliptical,  nearly  glabrous:  fr.  larger  (1  in.  or  more 
long),  ovate,  yellow  or  red,  the  flesh  soft  and  palatable. 
Northern  California.  Much  recommended  by  Mr.  Sisson, 
near  Mt.  Shasta,  whose  name  it  bears.  This  Plum  is 
now  planted  in  many  places  in  California.  It  is  superior 
to  P.  subcordata  itself.  The  tree  rarely  exceeds  15  ft. 
in  height  and  4— G  in.  in  diameter  of  trunk. 

10.  Americana,  Marsh.  ( P.  !rea-aw«,Scheele).  Pig.  1981. 
Plate  XXX.  Small,  twiggy,  spreading,  usually  thorny 
tree  with  gray  branches  or  gray-brown  twigs :  Ivs.  obo- 
vate, oblong-obovate  or  sometimes  oblong-ovate,  acumi- 
nate, thickish,  the  margins  mostly  sharp-serrate  or  some- 
times almost  incised,  not  glossy,  strongly  reticulated 
beneath  and  pubescent  on  the  veins:  fls.  large,  white, 
slender-stalked,  the  calyx-lobes  entire  and  pubescent  on 
the  inside,  appearing  in  small  clusters  in  advance  of 
the  Ivs. :  fr.  various,  but  mostly  small  and  hard,  the 
skin  tough  and  glaucous  and  not  shining,  yellow  and 
variously  overlaid  with  red;  stone  turgid.  Woods  and 
copses.  New  York  to  Colorado  and  Texas.  It  sometimes 
reaches  a  height  of  15-20  ft.  S.S.  4:150.— In  the  East, 
the  fruits  are  usually  austere,  and  often  fit  for  eating-; 
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but  in  the  West  edible-fruited  forms  are  found  in  abun- 
dance. It  is  the  most  prolific  source  of  cultivated  native 
Plums  for  the  cold  North. 

Var.  nigra,  Waugh  {P.  v)ijra,Aiton).    Canada  Plum. 
Fig.   1982.    Lvs.  mostly  broader,  the  petioles  bearing  2 
glands  near  the   top:    fls.  larger,  on  slender  dark   red 
pedicels,  the  calyx-lobes  glandular-serrate  and 
glabrous  on  the  inside:    fr.  mostly  somewhat 
-oblong  and  orange-red,  the  stone  large  and  much 
compressed.    Newfoundland  to  Assiniboia,  and 
in  New  England,  and  probably  descending  into 
the  northern  Mississippi  vallej-.    S.S.  4:149.— 
A  more  showy  tree  than  P.  Americana,  bloom- 
ing earlier,  and  in  its  extreme  forms  appearing 
to  be  very  distinct,  but  there  are  all  grades  of 
intermediate  forms.    It  has  given  rise  to  some 
of  the  best  fruit-bearing  varieties,  such  as  the  Cheney. 

Var.  m611is,  Torrey  &  Gray.  Lvs.  and  shoots  soft- 
pubescent  or  sometimes  almost  tomentose.  Iowa  to 
Texas.  — To  this  form  belong  the  Wolf  and  Van  Buren 
Plums.    There  is  also  a  double-lid.  variety. 

cc.  Lvs.  mostly  as  narrow  as  lanceolate-ovate,  or  else 
small  and  shortish,  thin  or  thinnish  {except  P.  mari- 
tima),  finely  and  usually  evenly  serrate,  becoming 
glabrous  or  nearly  so  (except  in  forms  of  P.  umbellata 
and  P.  maritima)  beneath  at  maturity:  fr.  mostly 
thick-skinned. 


11.  Allegheniensis,  Porter.  Allegheny  Plum.  Figo 
1983.  Tree  12-15  ft.,  or  oftener  a  straggling  bush,  usu- 
ally not  thorny,  the  j'oung  growth  reddish  and  glabrous: 
lvs.  lance-ovate  to  elliptic-obovate,  prominently  acumi- 
nate, sharply  fine-serrate,  pubescent  on  the  veins  be- 
neath but  becoming  glabrous  with  age:  fls.  small  ( }/i  in. 
across),  white,  in  clusters  of  2-5,  appearing  with  the 
lvs.,  the  calyx  minutelj'  pubescent,  the  petals  I'ound- 
obovate:  fr.  globular,  %  in.  or  less  in  diam.,  dark 
purple  with  a  heavy  bloom,  acid  in  flavor  and  often  aus- 
tere. Mts.  of  Pa.  S.S.  4:153.  G.F.  3:429,  from  which 
Fig.  1983  is  reduced.  — In  a  very  limited  way  the  species 
has  come  into  botanic  gardens  and  collections.  As  an 
ornamental  subject  it  has  merit,  for  it  bears  profusely 
of  flowers  and  fruit.  The  Plums,  or  "sloes,"  are  collected 
from  the  wild  for  the  making  of  pies  and  preserves. 

12.  umbeMta,  Ell.  Black  Sloe  of  the  South.  Hoo 
Plum  (this  name  is  also  applied  to  forms  of  P.  Ameri- 
■cana  and  P.  gracilis ) .  Twiggy  small  tree  ( 10-20  ft. ) ,  with 
very  slender  glabrous  branchlets :  lvs.  small  (2  in.  or  less 
long),  light  green  and  rather  thin,  oblong,  oblong- 
ovate,  oblong  obovate,  or  sometimes  broadly  elliptic- 
ovate,  obtuse  or  nearly  so,  closely  serrulate,  sometimes 
very  closely  pubescent  beneath  even  at  maturity:  fls. 
small  to  medium  in  size,  in  few-flowered  umbels,  appear- 
ing with  or  just  before  the  lvs.:  fr.  small,  globular, 
slender-stalked,  from  pure  yellow  to  orange-yellow  and 
red-blotched,   thinly  glaucous,  the    flesh   usually   sour 


shape.  The  foliage  suggests  P.  cerasifera.  A  species 
recently  described,  P.  injucunda.  Small,  from  Stone 
Moixntain,  Oa.,  and  not  in  the  trade,  is  distinguished 
from  P.  nmbellata  by  its  "more 
rigid  habit  and  the  foliage,  in- 
cluding the  branchlets,  is  vel- 
vety-tomentose.  In  place  of  the 
subglobose  drupe  of  P.  umbella- 
ta, we  find  an  oblong  fruit  of  an 
extremely  bitter  taste.  The  stone 
is  correspondingly  lengthened." 


1983.  Prunus  Allegheniensis  (X  3^). 


and  bitter  and  free  from  the  stone.  Near  the  coast 
from  S.  Car.  to  Tex.  S.S.  4:155.  — Not  introduced  as  a 
fruit-plant,  but  sometimes  planted  for  the  profusion  of 
its  white  flowers.     The  fruit  is  not  unlike  a  Cherry  in 


1982.   Prunus  Americana,  var.  nigra  (X 


13.  maritima,  Wangh.  Beach  Plum.  Fig.  1984.  De- 
cumbent straggling  more  or  less  thorny  bush  with  rough 
and  warty  branches  and  slightly  pubescent  young 
growth:  lvs.  oval  or  obovate-oval,  short-acute  or  nearly 
obtuse,  closely  serrate,  dull  green,  often  somewhat 
pubescent  beneath:  fls.  small,  slender-stalked,  in  few- 
flowered  umbels  preceding  the  lvs. :  fr.  about  }4  in.  in 
diam.,  depressed-globular  (somewhat  flattened  at  tha 
ends),  with  a  slight  cavity  about  the  stem,  mostly  deep 
dull  purple  when  ripe  and  covered  with  a  heavy  bloom, 
the  flesh  brittle  and  mostly  sweet  and  juicy  and  free 
from  the  small,  tvirgid,  cherry-like  stone  (which  is 
pointed  at  both  ends),  the  skin  thick,  tough  and  more 
or  less  acrid.  Sands  of  the  seashore.  New  Brunswick  to 
Virginia;  also  at  the  head  of  Lake  Michigan.  Gng.  4:257 
(bush  in  bloom). — The  main  stems  are  decumbent,  and 
strong  shoots  stand  upright  to  a  height  of  2-6  ft.,  or  some- 
times even  10-12  ft.  P.  maritima  is  a  handsome  plant  in 
cultivation  because  of  the  great  profusion  of  its  early 
spring  bloom,  and  the  fruits,  when  produced,  are  also 
ornamental.  As  a  fruit  plant  it  is  known  in  the  variety 
Bassett  American,  which,  however,  has  never  become 
popular  because  of  its  small  size.  The  species  is  very 
variable,  and  no  doubt  several  botanical  varieties  could 
be  distinguished.    Yellow-fruited  forms  are  known. 

Species  related  to  P.  maritima,  but  not  in  the  trade, 
are  P.  Gr^vesii,  Small,  Connecticut,  with  orbicular  very 
obtuse  and  often  apiculate  lvs.  and  stone  pointed  only  at 
base.  P.  gracilis,  Engelm.  &  Gray,  Tenn.  to  Kans.  and 
Tex.,  a  shrub  not  more  than 4  or  5  ft.  tall,  soft-pubescent, 
with  small,  oval-lanceolate  lvs.  and  very  small  nearly 
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globose  fr. ;  P.  glanduldsa,  Torr.  &  Gray,  Tex.,  a  low 
bush  with  very  crooked  aucl  pubescent  branches,  very 
small,  oval-obtuse  Ivs.,  and  a  small  velvety  fruit. 

CCC.  Lvs.  mostJi)  narrow  and  peach-like,  firm  and 
more  or  less  shining,  glabrous,  the  young 
growths  not  pubescent :  fr.  thin-skinned. 

14.  angustifdlia,  Marsh.  (P.  Chichsa,  Miehaux  ?). 
Chickasaw  Plum.  Mountain  Cherey.  Fig.  1985. 
Plate  XXX.  Small,  bushy -topped  twiggy  tree,  with 
slender  zigzag  reddish  branches:  lvs.  lanceolate  or  ob- 
long-lanceolate and  conduplicate  (trough-like),  shining, 
finely  and  closely  serrate:  fr.  small  and  early,  cherry- 
like, slender-stemmed,  red  or  yellow  and  yellow-dotted, 
shining,  thinly  glaucous,  the  flesh  soft  and  juicy  and 
clinging  to  the  small,  rough  stone.  Del.,  south  and 
west,  being  abundant  in  the  sandy  thickets.  S.S. 
4:152.— This  species  has  given  rise  to  several  worthy 
pomological  varieties,  as  Newman  and  Lone  Star.  It  is 
not  hardy  in  New  York.  It  sometimes  reaches  a  height 
of  20-25  ft.,  but  it  is  often  a  small,  bushy  tree.  It  is 
supposed  that  Mlchaux  had  this  plant  in  mind  when  he 
made  the  name  P.  Chicasa.  The  specimens  in  his  her- 
barium (in  Paris)  are  P.  hortnlana,  however;  but  they 
are  marked  with  an  interrogation  point,  as  if  he  were 
not  sure  of  them,  and  they  may  not  represent  his  idea 
of  the  species. 

Var.  Wdtsoni,  Waugh  {P.  Wdfsoni,  Sarg.).  Sand 
Plum.  Fig.  198(3.  Bush,  3-6  ft.  high,  with  more  zigzag 
twigs  than  in  P.  angustifolia,  more  spiny,  the  lvs.  and 
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See  No.  13. 


fls.  smaller,  the  fr.  with  thicker  skin.  Dry  regions  of 
Nebraska,  Kansas  and  Oklahoma,  and  planted  by  the 
settlers,  who  prize  it  for  its  fruit.    G.F.  7:135. 

15.  hortulana,  Bailey.  Wild  Goose  Plum.  Fig.  1987. 
Mostly  taller  tree  than  P.  angustifolia,  with  straighter 
twigs,  not  thorny  :  lvs.  plane  or  flat,  closely  and  ol)- 
tusely-glandular  serrate:  fr.  globular,  glossy  and  thinly 
glaucous,  lemon -yellow  to  red,  juicy,  the  thin  flesh 
clinging  to  the  small  rough  stone.  S.S.  4:151.  — A 
group  of  hybrids  of  P.  Americana  and  P.  angusti- 
folia, but  occurring  in  the  wild  from  Maryland  and 
Virginia  to  Texas.  In  orchards  it  is  represented  by 
many  varieties,  of  which  the  Wild  Goose  is  the  best 
known.  One  branch  of  the  species-group,  var.  Mineri, 
Bailey,  is  near  to  P.  Americana,  and  represents  the 
northward  extension  of  the  group:  it  is  known  by  its 
thicker  and  duller  ivs.  which  are  very  veiny  below  and 
coarsely  toothed  and  somewhat  obovate  in  outline,  and 
by  a  late  firm  fruit.  To  this  form  belong  the  Miner, 
Langsdon,  Clinton,  Forest  Rose.    Another  branch  of  the 
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hortulana  group,  var.  Wilylandi  (Fig.  1988),  is  char- 
acterized by  strong  growth,  straight  dark-colored  twigs, 
broad,  heavy,  coarsely  toothed  shining  lvs.  with  2-6 
glands  on  the  petioles,  late  blossoming,  and  thin-skinned 
fr.  of  good  flavor.  This  form  is  common  in  the  middle 
South  and  Texas.  It  is  represented  in  cultivation  by 
many  excellent  varieties,  as  Waylaud,  Golden  Beauty, 
Moreman,  Reed,  Garfield,  Cumberland  and  others.    This 


1985.   Leaf  of  Prunus  augustifolia.    Natural  size. 

is  apparently  the  "Prunus  spec.  Texas"  described  and 
figured  by  Dippel  in  Laubholzkunde,  3,  p.  626.  Waueh 
has  suggested  that  P.  riimlaris,  Scheele,  is  this  Way- 
land  type  of  Plums.  Two  sheets  of  Lindheimer's  speci- 
mens, duplicates  of  those  on  which  Scheele  founded 
the  species,  are  in  the  Gray  Herbarium.  They  repre- 
sent a  small,  crabbed-growing  bush  with  small  con- 
duplicate  lvs.  that  are  hairy  beneath,  and  very  small 
slender-stalked  fls.  just  preceding  the  lvs.  It  is  very 
doubtful  if  they  can  be  held  to  represent  the  Wayland 
Plums.  They  are  rather  to  be  compared  with  P.  ortho- 
sepala,  Koehne. 

Prunus  orthosepala,  Koehne,  from  southern  Texas 
(G.  F.  7,  p.  184,  Fig.  34)  is,  according  to  Sargent,  "rather 
closely  related  to  Prunus  hortulana,  from  which  it  can 
be  distinguished  by  the  smaller  number  of  glands  on 
the  petioles,  by  the  eglandular  calyx-lobes,  the  dark- 
colored  fruit  and  smoother  stone."  It  is  a  twiggy  shrub 
growing  4  or  5  ft.  high.  Lvs.  oblong-ovate,  acuminate, 
coarsely  serrate,  shining  above,  pilose  beneath:  fls. 
white  or  tinged  pink,  appearing  with  the  opening  of  the 
leaf -buds:  fr.  globose,  1  in.  in  diam.,  dark  blue  or  nearly 
black,  glaucous,  the  flesh  yellow  and  of  good  quality. 
This  plant  must  be  further  studied  before  its  botanical 
position  can  be  determined.  Possibly  it  is  a  geographi- 
cal form  of  the  Sand  Plum  or  the  Hortulana  group,  al- 
though the  hairiness  of  the  lvs.  beneath  distinguish  it. 
Not  in  the  trade. 

Subgenus  II.    Cekasus.     Cherries. 

Fruit  globular  or  oblong,  not  silicate,  glabrous  and 
usually  not  glaucous,  the  stone  turgid  (usually  nearly 
globular),  and  rarely  conspicuously  longer  than  broad 
and  smooth:  fls.  in  umbel-like  fascicles  (mostly  solitary 
in  P.  tomenfosa),  mostly 
with  or  immediately  pre- 
ceding the  leaves. 

A.  Plant  dwarf,  usually 
only  a  bush,  with 
no  central  trunk. 

16.  ptimila,  Linn.  Sand 
Cherry.  Dwarf 
Cherry.  Fig.  1989.  De- 
cumbent at  the  base  when 
old, but  the  young  growth 
strictly  erect  and  often 
reaching.5-8  ft.  in  height, 
the  slender,  twiggy 
growth  reddish  and  gla- 
brous: Ivs.  narrowly  ob- 
lanceolate,  acuminate, 
short-pointed  or  nearly 
obtuse,  the  margins 
above  very  closely  ser- 
rate, dull  green  above 
and  whitish  green  be- 
neath: fls.  small,  in  2-5- 
fld.  umbels,  the  pedicels 

slender:   fr.  nearly  glob-      1986.   Prunus  anpustifolia, 
ular,    purple  -  black,     on     Watsoni.— The  Sand  Plum(; 
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slender  stems.  On  sand)'  and  rocky 
inland  shores  from  Maine  to  the 
District  of  Columbia  and  Winne- 
peg.  —  The  fruit  is  small  and  usually 
scarcely  edible,  the  flesh  being 
astringent.  The  species  is  com- 
mon on  dunes  of  the  Great  Lakes. 
It  is  in  cult,  as  an  ornamental  plant, 
for  which  it  is  worthy,  although  it 
is  much  attacked  by  the  twig  blight 
(caused  by  the  fungus  Monilia). 

Var.  cune^ta  {P.  cunedta,  Raf. ).  Pig.  1990.  More 
erect  from  the  base:  Ivs.  thin,  oval,  short-obovate  or 
spatiilate,  strongly  toothed:  fls.  larger.  Bogs  and  cool 
woods  in  the  northern  states.  Not  in  the  trade,  so  far 
as  known. 

Var.  B6sseyi,  Waugh  (P.  Bisseiji,  Bailey).  Western 
Sand  Cherry.  Figs.  1991, 1992.  Known  from  P.  p?t/wj7« 
by  its  more  prostrate  habit,  Ivs.  spreading  (more  erect 
in  P.  pumila),  broad  and  thick,  usually  elliptic,  elliptic- 
oval,  or  elliptic-lanceolate:  stipules  on  strong  shoots, 
large  and  green,  serrate:  fr.  nearly  or  quite  twice 
larger,  on  short  stalks,  usually  sweet  or  at  least  edible. 
—  This  is  the  Sand  Cherry  of  the  Plains  and  the  West, 
ranging  from  Kansas  to  Manitoba  and  west  to  Utah  and 
Colorado.  The  original  of  the  Improved  Rocky  Moun- 
tain Cherry,  a  plant  grown  for  its  large  sweet  fruit.  In 
its  extreme  form  this  plant  looks  to  be  distinct,  but  it 
seems  to  intergrade  imperceptibly  into  P.  pumila. 

17.  TJtah^nsis,  Dieck.  Utah  Hybrid  Cherry.  Ap- 
parently a  hybrid  of  P.  Watsoni  and  P.  pumila,  var. 
Besseyi.  A  small,  tree-like  bush:  Ivs.  lance-elliptic  to 
oblong-ovate,  short-pointed  or  nearly  blunt,  finely  ser- 
rate, slightly  conduplicate,  glossy  above  and  much  re- 
ticulated beneath  :  fr.  cherrv-like,  somewhat  larger 
than  that  of  Besseyi  (about  %  or  ?4  in.  in  diam.),  of 
deep  mahogany  color,  with  a  thin  plum-like  bloom,  a 
thin  flesh  and  a  relatively  large  cherry-like  stone.— Ap- 
pears to  have  been  raised  about  40  years  ago  from  seed 
of  P.  pumila,  var.  Besseyi  {P.  Watsoni 
grew  near)  by  J.  E.  Johnson,  in  Nebraska. 
Mr.  Johnson  subsequently  moved  to  Utah, 
whence  the  fruit  was  distributed.  It  has 
little  value  as  a  fruit-plant,  but  it  is  an  at- 
tractive ornamental  subject,  both  in  flower 
and  fruit. 

18.  fruticdsa,  Pall.  (P.  Chnmiecirasus, 
Jacq.  P.  pumila,  Hort.  Ch-asits  Sibirica, 
Hort. ) .  Dwarf  Cherry,  or  Ground  Cherry 
of  Europe.  Spreading  bush,  2-4  ft.  high, 
with  slender  glabrous  branchlets :  Ivs.  vary- 
ing from  obovate  to  oblanceolate  and  lance- 
olate, the  apex  acuminate  or  sometimes  al- 
most obtuse,  closely  serrulate,  thickish, 
shining  above,  the  petiole  short:  fls.  white, 
in  nearly  or  quite  sessile  umbels:  fr.  small, 
globular,  purple-red,  very  sour.  Highlands  and  mts.  ot 
Germany,  Austria-Hungary  and  southern  Russia. 

Var.  p6ndula,  Hort.  {Pr  mi  us,  and  Cerasns,  JapSnica 
pendula,  Hort.),  is  a  most  ornamental  form  with  droop- 
ing branches,  excellent  for  top  -  working  on  standard 
stocks  (Fig.  1993).  This  is  sometimes  confounded  with 
P.  semverfloren.i,  but  is  distinguished  at  once  by  its 


1987. 
Wild  Goose— Prunus  hortulana. 

(X  >:,.) 
See  No.  15. 


foliage,  its  early  blooming,  its  fls.  in  clusters,  and  its 
dwarf  habit.  This  is  the  form  of  P.  fridicosa  that  is 
chiefly  known  in  this  country.  A  similar  pendulous 
form,  but  with  larger  and  more  crenate-serrate  Ivs.,  is 
known  as  P.  reflexa,  Hort.;  perhaps  a  hybrid  of  P. 
fruticosa  and  P.  semperflorens.  Var.  variegita,  Hort., 
has  Ivs.  marked  with  yellowish  white. 

aa.  Plant  a  tree  or  tree-like. 

B.   Trees  grown  only   for  ornament  or  for  stocks   {not 

pomological  species). 

C.  Flower-clusters  simple,  sessile  or  very  nearly  so. 
d.  Lvs.  tomentose  beneath. 

19.  tomentdsa,  Thunb.  Small  tree,  or  sometimes  a 
tree-like  bush,  the  young  growths  pubescent-tomen- 
tose:  branches  close-jointed,  causing  the  lvs.  and  fls.  to 
be  numerous:  lvs.  broad-oval  to  short-obovate,  short- 
stalked,  abruptly  contracted  into  a  short  point,  the 
margins  incisely  and  sometimes  unequally  serrate,  dull 
and  rugose  above,  densely  pubescent -tomentose  be- 
neath: fls.  small,  sessile,  usually  1  or  2  at  a  joint,  pink- 
ish, appearing  just  before  the  lvs. :  fr.  light  red,  globu- 
lar, the  size  of  a  very  small  cherry,  sessile  or  very 
short-stalked,  sparsely  hair}',  said  to  be  eaten  in  Japan 
but  too  small  to  be  of  much  importance  for  food.  N. 
China  and  Manchuria.  A.G.  12:77.  G.F.  5:581.-A 
very  worthy  hardy  small  tree,  making  a  very  dense  top, 
and  quite  unlike  most  other  Cherries  in  appearance. 


1988.   Prunus  hortulana.  var.  Waylandi  (X  34).     No.  15 


dd.  Lvs.  glabrous  or  nearly  so. 
E.  Shape  of  lvs.  roundish,— nearly  as  broad  as  long: 
fl. -clusters  on  the  ends  of  the  branchlets. 
20.  MaMleb,  Linn.  Mahaleb  Cherry.  St.  Lucie 
Cherry.  Small,  slender  tree  with  hard  glabrous  branch- 
lets  :  lvs.  light  green,  round-ovate  to  orbicular,  abruptly 
very  short-pointed,  often  suboordate  at  base,  the  mar 
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1989.  Prunus  pumila— Sand  Cherry  (X  3^).    No.  16. 

gins  closely  callous-serrate:  fls.  small,  fragrant,  white, 
in  small  terminal  'umbels  in  May  and  June  (in  New 
York),  appearing  when  the  tree  is  in  nearly  full  leaf:  fr. 
very  small,  dark  red,  not  edible.  Middle  and  southern 
Europe  and  the  Caucasus.  — Extensively  imported  for 
cherry-tree  stocks,  and  sometimes  run  wild. 

EE.   Shape  of  Ivs.  distincthi  longer  than  broad:   fl.-clns- 

ters  mostly  lateral. 

F.  Native  Bird  Cherries,  bearing  very  small  white  fls. 

and  a  profusion  of  very  small  red  fruits. 

21.  Pennsylvdnica,  Linn.  Common  Wild  Bird  or  Pin 
Cherky.  Fig.  1994.  Shallow-rooted  tree  with  slender 
red  -  barked  branches, 
25-40  ft.  high  and  some- 
times 13^  ft.  in  diam.  of 
trunk:  Ivs.  oblong-lan- 
ceolate -  acuminate, 
light  green  and  rather 
thin,  closely  sharp-ser- 
rate: fls.  small,  white, 
slender  -  stalked,  ap- 
pearing with  the  Ivs., 
in  2's  or  3's:  fr.  the 
size  of  a  pea,  light 
cherry -red,  the  flesh 
thin  and  sour  and 
somewhat  puckery: 
stone  oblong.  Sandy 
and  rocky  lands,  New- 
foundland to  British 
Columbia,  and  south  in 
the  mountains  to  Colo- 
rado and  N.  Carolina. 
S.S.  4:156.  — Where  the  tree  grows  naturally,  it  often 
sprouts  inveterately  and  becomes  a  nuisance.  When 
bruised,  the  wood  has  a  strong  peach-like  odor.  It  is 
an  interesting  ornamental  tree,  however.  In  poor  soils, 
it  is  often  lit.le  more  than  a  bush.  On  large  trunks 
the  bark  tends  to  peel  in  transverse  strips. 

22.  emargindta,  Walp.  Sometimes  40  ft.  high  :  Ivs. 
oblong-ovate  or  oblanceolate,  mostly  obtuse,  closely 
serrate,  often  somewhat  pubescent  beneath :  fls.  tinged 
green,  appearing  with  the  Ivs.  in  (i-12  ft.  glabrous  or 
pubescent  corymbs:  fr.  larger  than  that  of  P.  Pennsyl- 
vanica,  almost  black  when  ripe,  the  flesh  thin  and  bit- 
ter: stone  ovoid.  High  lands  from  Montana  to  British 
Columbia  and  California.  S.S.  4:157.  — Sometimes  of- 
fered as  an  ornamental  tree. 

FP.  Exotic  Cherries,  hearing  showy  white  or  pink  fls.  in. 
rather  profuse  clusters,  the  fruits  larger  {wheii 
produced). 

2.3.  semperfldrens,  Ehrh.  Everbloominq  Cherev. 
Ai>l-Saints'  Cherry.  Fig.  1995.  Small  tree  or  a  bush, 
usually  top-worked  on  other  stock,  with  a  straggling  oi 
drooping  habit,  the  slender  twigs  glabrous:  Ivs.  oval  to 
oblong -obovate,  short-pointed  (or  acuminate  on  tlie 
strong  shoots),  irregularly  dentate,  rather  hard  and 
firm  in  texture:  fls. white,  on  long,  axillary  and  terminal 
peduncles  from  May  till  September:  fr.  like  a  snuill 
pie  Cherry,  but  mostly  longer-stalked  and  smaller,  dark 
red.  — Probably  a  cultivated  offshoot  of  the  pie  or  BFo- 
rello  Cherry,  P.  Cerasus.  By  some  its  parent  species 
is  thought  to  be  distinct  from  P.  Cerasns,  and  is  se))a- 
rated  as  P.  flC)(7r/,  Kocli.  See  No.  28.  K.H.  1877:.W.  On. 
50,  p.  313.    Its  habit  of  blooming  all  summer  makes  it  a 
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desirable  ornamental  subject.  The  leaves  resemble 
those  of  P.  Cerasus,  except  that  they  are  smaller. 
Known  in  France  as  Cerisier  de  la  Touissaint  ("All 
Saints'  Cherry").  There  is  a  form  with  yellow-varie- 
gated Ivs. 

24.  p6ndula,  Maxim.  [P.  subhirtella,  Miq.,  in  part. 
Cerasus pendula,  Sieb.  C.  Itosakitra,  Sieb.  C.  Japdnica 
and  var.  rosea,  Hort. ).  Rose-bud  Cherry.  Japanese 
Weeping  Rose-flowered  Cherry.  Fig.  1990.  Small 
tree,  with  drooping  crooked  branches:  Ivs.  ovate  to  ob 
long-ovate,  acuminate, very  sharp-serrate,  usually  piibes- 
cent  beneath  (at  least  on  the  strong  shoots) :  fls.^-1  in. 
across,  on  long  minutely  pubescent  stalks,  in  small 
clusters  from  lateral  buds  before  the  Ivs.  appear,  rose- 
pink,  the  petals  notched  at  the  tip,  the  calyx-tube  fun- 
nelform  and  red  :  fr.  very  small,  globular,  black-red, 
somewhat  astringent.  Japan.  R.H.  1870,  p.  328.  Gn. 
50:1095.  G.F.  1:198;  2:487  (old  tree).  Gng.  2:269. 
M.D.G.  1890:320-1.  Var.  asc6ndens,  Makino,  is  an  up- 
right form.  B.M.  7508.  M.D.G.  1900:319,  320.-One  of 
the  handsomest  of  early-flowering  trees,  producing  its 
chaste  pink  flowers  in  profusion.  Usually  top-worked 
on  P.  Avium.  Hardy  in  central  New  York.  Miquel's 
name,  subhirtella,  is  older  than  M&xunov:iQz^s  pendula, 
but  Miquel  confused  two  species,  and  it  seems  to  be  de- 
sirable to  drop  the  name. 

CC.  Flower-clusters  from  lateral  u-inter-buds,  pedun- 
cled  and  bearing  2-5  fls.,  with  prominent  ser- 
rate bracts  at  the  forks. 

25.  PseMo-Cerasus,  Lindl.  {P.  Puddum,  Miq.,  not 
Roxbg. ).  Japanese  Flowering  Cherry.  Figs.  1997, 
1998.  Strong-growing  tree,  like  a  Sweet  Cherry:  Ivs. 
ovate  to  oblong-ovate,  long -acuminate,  glabrous  or 
nearly  so,  the  margin  deeply  sharp-serrate  or  toothed, 
the  stipules  usually  large  and  serrate  on  the  young 
growths:  fls.  large,  pink  or  blush,  appearing  with  the 
first  Ivs.  or  slightly  in  advance  of  them,  on  glabrous  or 
hairy  pedicels,  the  peduncle  branching:  fr.  spherical, 
small,  very  dark  red,  subacid,  somewhat  astringent. 
China,  Japan,  Manchuria.  G.C.  111.  7:609;  19:467,  517. 
Gn.  50,  p.  318;  56:1244  and  pp.  5,  8.  J.H.  III.  .34:139. 
G.F.  10:463.  A.G.  12:402-3. -The  botanical  status  of 
the  trees  cultivated  under  this  name  is  not  well  under- 
stood. It  is  by  no  means  certain  that  all  of  these  plants 
belong  to  P.  Pseudo-Cerasus  as 
described  by  Lindley.  Our  knowl- 
edge of  the  group  is  yet  too  im- 
perfect to  warrant  a  thorough 
revision. 

Var.  liort6nsis,  Maxim.  (Cfra- 
sus  serratifdlia,  Lindl.  C.  serru- 
h)ta,  Hort.  C.  Lannesi()na,  Carr. 
P.dondrium,  Sieb.).  This  is  the 
famous  ornamental  Cherry  of 
Japan,  where  it  is  cultivated  in 
many  forms,  some  of  them  being 
full  double.  It  differs  from  the 
type  in  having  somewhat  nar- 
rower Ivs..  with  smaller  serra- 
tures  and  large  fls.  It  is  now  fre- 
quently planted  in  this  country, 
particularly  the  double-fld.  forms, 
but  it  is  not  quite  as  hardy  as  the 


1991.  Western  Sand  Cherry— Prunus 
pumila,  var.  Besseyi  (Xl4).  No.  16. 


1992.  Prunus  pumila,  var. 
Besseyi  (X/^). 
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Sweet  (/herry  {Prunus  At-ium).  Fls. 
white  or  blush,  showy.  K.H.  1873:351 
(as  Cerasits  Lannesmna)  ;  1875:  390 
(erroneously  asC.  Juliana  var.) ;  1877: 
390 .  P .  S .  2 1 :  2238-9  ( as  Ce  ra  s  u  s  Ca  - 
proniana  var.).    Gn.  52,  p.  408. 

Var.  Sieboldi,  Maxim.  (Cirasus  Sie- 
boldi,  Carr.  C.  Japdnica,  Hort.  of 
some.  C.  Wdtereri,  Hort.  P.  panicu- 
Idfa,  Hort.,  not  Thunb.).  Differs  in 
having  young  Ivs.  pubescent,  and  the 
shoots  pubescent  even  until  fall,  tlm 
Ivs.  relatively  short  and  broad.  Not 
uncommon  in  cult.  B.K.  10:800.  R.H. 
1806:371. 

26.  Fuddum,  Roxbg.  A  Himalayan 
representative  of  P.  Pseudo-Cerasus , 
described  by  Hooker  as  a  large  tree 
of  brilliant  appearance  in  flower,  gla- 
brous except  the  puberulous  young 
shoots,  the  rose-red  or  white  flowers 
solitary,  fascicled  or  umbelled,  the 
calyx-tube  narrowly  campanulate  and 
the  petals  obovate  or  linear -oblong: 
Ivs.  ovate-lanceolate  or  oblong-lanceo- 
late, caudate-acuminate,  sharply  ser- 
rate, glabrous,  3-5-in.  long,  the  petiole 
with  2-4  glands:  fr.  oblong  or  ellipsoid, 
obtuse  at  both  ends,  with  scanty  yel- 
low or  reddish  acid  flesh :  stone  bony 
and  furrowed.  Temperate  Himalaya, 
3,000-8,000  ft.-Thenameis  catalogued 
in  Southern  Calif.,  with  the  statement 
that  the  tree  "blossoms  in  November 
and  ripens  its  fruit  in  April."  Hooker 
(Fl.  Brit.  India)  places  it  with  species 
having  "flowers  appearing  before  the 
leaves." 

BB.  Trees  grown  for  fruit  (pomologi- 
cal  species),  but  knoxvn  also  in 
ornamental  forms. 

27.  Avium,  Linn.     Sweet  Cherry. 
Mazzard.     Pigs.  420,  428,    431,    1999. 
Tall,  robust  tree  with  red-brown  bark, 
the  young  trees  with  a  strong  central 
leader  and  pyramidal  growth,  the  old 
seedling  trees  sometimes  becoming  2 
ft.  and  more  in  diameter  (see  Pig.  428, 
Vol.  I) :  Ivs.  generally  oblong-ovate  and 
gradually  taper-pointed,  dull  and  soft 
in  color  and  texture,  hanging  as  if  limp 
on  the  young  growths:     fls.  in  dense 
clusters  on  lateral  spurs  and  appearing 
with    the  hairy   strongly  conduplicate 
young   Ivs.,  the   scales   of  the  fl.-buds 
large   and    persistent   for  a  time:    fr. 
globular,   depressed-globular  or  heart- 
like,   mostly    sweet,    yellow    or    red. 
Europe  and  Western  Asia.  — The    par- 
ent species  of  the  many  Sweet  Cher- 
ries (and  also  of  the  May  Duke  class), 
and  now  run  wild  in  many  parts  of  the  East.     The  run- 
wild  and  common  seedling  forms,  with  small  fruits,  are 
known  under  the  general  name  of  Mazzard  Cherries. 
Mazzard  stocks,  mostly  imported,  are  used  as  stocks  for 
Cherries,  although  Mabaleb  is  more  popular  with  prop- 
agators because  (like  the  Myrobalan  Plum)  it  is  easier 
and  cheaper  to  grow,  runs  more  uniform  and  is  capalile 
of   being   budded   through   a  long  season.     There   are 
many   ornamental    forms    of   the  P.   Avium,  as:   var. 
pyramidalis,  Hort. ,  tree  making  a  pyramidal  crown ;  var. 
p^ndula,  Hort.,  with  drooping  branches;  var.  variegata, 
Hort.,   with  yellow   and    dull   white   markings   on   the 
foliage;  also  various  cut-leaved  and  double-fld.  forms. 
To  this  species  are  to  be  referred  such  garden  names 
as  P.  angustifolia,   asplenifolia,   heterophylla,   salici- 
folia. 

Var.  Julid,iia,  Hort.  (CSrasus  Juliana,  DC).  Heart 
or  Gean  Cherries.  Pruit  heart-shaped,  with  soft  flesh, 
as  in  the  varieties  Governor  Woofl,  Black  Tartarian, 
Black  Eagle.     These  are  the  Guigniers  and  Heaumiers 


1993.   Weeping  dwarf  cherry  of  Europe,  grafted  on  Morello  stock. 

One  of  the  best  of  the  small  ornamental  species,  and  known  under  several  names 
in  nurseries. — Prunus  fruticosa,  var.  pendula.    See  No.  18. 

of  the  French.  A  weeping  form  is  known  as  P.  Juliana, 
var.  pendula. 

Var.  reg^is,  Bailey  ( C.  regdlis,  Poit.  &  Turp.),  Duke 
Cherries.  Differ  from  the  Heart  Cherries  in  having  an 
acid  flesh  (and  for  that  reason  often  erroneously  referred 
to  P.  Cerasus ) .   May  Duke  is  the  leading  representative. 

Var.  Duraclna,  Hort.  ( C.  Durachia,  DC.  C.  Bigarilla, 
Roem.).  Bigarreau  Cherrie.s.  Distinguished  by  the 
firm  breaking  flesh  of  the  fruit,  which  is  mostly  of  light 
color.  Here  belong  the  Windsor,  Yellow  Spanish,  Na- 
poleon. 

Var.  Decumd,na,  Dipp.  (C.  Decumdna,  Delaun.  P. 
macrophylla,  Poir.  P.  nicotiancefblia,  Thomps.).  Lvs. 
very  large  (sometimes  nearly  1  ft.  long),  somewhat 
heart-shaped.     Grown  for  ornament. 

28.  Cerasus,  Linn.  (Cfrastis  vulgaris,  Mill.  C  Capron- 
idna,  DC.  P.  dcida,  Ga?rtn.,  not  K.  Koch.  P.  austera, 
Ehrh.)  Sour.  Pie,  or  Morello  Cherry.  Pigs.  427, 429, 
430.    Rather  low,  round-headed  tree  with  gray  bark  and 
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no  central  leader  (compare  Figs.  426  and  427,  Vol.  1): 
Ivs.  ovate-obovate  or  short-ovate,  abruptly  short-pointed, 
stiff  and  parchment-like  and  more  or  less  glossy  above, 
light  or  gray-green:  fls.  in  small  clusters  from  lateral 
buds  mostly  in  advance  of  the  Ivs.,  the  scales  of  the 
fl.-buds  small:  fr.  roundish  or  depressed-globular,  red, 
soft-fleshed,  acid:  stone  globular.  Native  to  Asia  Mi- 
nor and  perhaps  to  southeastern  Europe.  — P.  Cerasus 
is  the  common  Pie  Cherry  of  old  yards.  It  escapes  into 
fence-rows  and  other  waste  places,  forming  dense 
thickets,  as  the  Plum  does.  It  sprouts  from  the  root. 
The  various  Morellos  belong  here;  also  the  Montmo- 
rency, Louis  Phillippe,  and  others.  There  are  at  least 
two  well-marked  groups  of  these  pomological  Cherries  — 
those  with  uncolored  juice  (Aiuarelles,  the  Pntnus  acida 
of  some),  and  those  with  colored  juice  (Morellos  or 
Griottes ) .  To  the  former  group  belong  the  Montmorency, 
Early  Richmond,  and  several  early  varieties.  The 
Prunus  acida  of  Karl  Koch  (Cerasus  acida,  Dumort.) 
is  a  bush-like  plant  with  slender  pendulous  branches 
and  smaller  Ivs.,  the  petioles  usually  gland-bearing  (less 
so  in  P.  Cerasus ) ,  the  fruit  dark  red  and  sour,  the  stone 
ovoid;  of  this  plant  P.  semper florens  (No.  23)  is  a  form. 
It  is  generally  considered,  however,  that  this  P.  acida, 
including  P.  semperflorens,  is  a  derivative  from  P. 
Cerasus.  Even  if  it  is  a  distinct  species,  the  name  P. 
ncida  of  Koch  cannot  stand,  for  it  is  antedated  by  the 
P.  acida  of  Ehrhart;  P.  semperfJorens,  Ehrh.,  therefore, 
must  hold  as  the  species-name.  Ornamental  forms  of 
P.  Cerasus  are:  Var.  ranunculifldra,  Hort.  (C.  BMxii, 
Hort.).  Pis.  full  double,  white,  F.  S.  17:1805.  Var. 
persicaefldra,  Hort.  Fls.  full,  double,  light  rose  or  pink. 
Var.  variegata,  Hort.  Lvs.  variegated  with  yellow  and 
dull  white. 

Subgenus  III.     Padus  (including  Laurocerasus). 

Fruit  small  and  globular,  rarely  used  for  eating:  fls. 
white,  small,  in  distinct  racemes,  not  preceding  the  lvs., 
or  arising  from  the  axils  of  persistent  lvs.  of  the  year 
before. 

A.    Padus  proper:   lvs.  deciduous:  fls.  on  leafy  shoots 

of  the  season. 
B.    Calyx-lobes  persistent  at  the  base  of  the  fr.:  fls.  ap- 
pearing relatively  late  in  the  season:   large  trees. 

29.  ser6tina,  Ehrh.  Wild  Black  Cherry.  Strong, 
straight  tree,  reaching  100  ft.,  with  very  dark  brown 
bitter-aromatic  bark:  lvs.  oblong,  lance-oblong  or  ob- 
long-ovate, tapering  to  a  point,  thickish  and  firm,  shin- 
ing above,  with  many  small  incurved  callous  teeth :  fls. 
in  long,  loose  racemes,  appearing  when  the  lvs.  are 
nearly  full  grown:  fr.  size  of  a  pea,  purple-black,  bit- 
terish, ripening  in  late  summer  and  September.  Gen- 
erally distributed  from  Nova  Scotia  to  Dakota,  south  to 
Fla.  and  Texas.  S.S.  4:1.59.  — A  valuable  timber  tree, 
furnishing  lumber  for  cabinet  work  and  house  finish- 
ings ;  also  a  fine  lawn  tree.    It  is  much  used  in  forestry 


Var.  salicifdlia,  Koehne  {P,  salicifblia,  HBK.  P. 
Cdpuli,  Ga.v.  Ce'rasus  Cdpollin,  DC).  Capulin.  Lvs= 
narrower  (usually  narrowly  lanceolate),  smooth  and 
shining,  usually  more  leathery.  Western  Tex.,  Ariz., 
New  Mex.,  Mex.  and  south.    R.H.  1888,  p.  137;  1893:496. 


1994.   Prunus  Pennsylvanica  (X  34).     No.  21. 


plantings.  Var.  p6ndula,  Hort.,  has  drooping  branches. 
Var.  varieg^ta,  Hort.,  has  ycllow-niarked  lvs.  Var. 
cartilaginea,  Hort.  (var.  Caj-fhai/hia,  Hort.,  by  error. 
P.  cartilaginen,  Lelim.),  is  a  han<lsoine  form  with  very 
long,  shining  lvs.  Var.  asplenifdlia,  Hort.,  has  narrow, 
■deeply  toothed  lvs. 


igf^S.  Prunus  semperflorens  (X  /^).     No.  23. 

BB.    Calyx-lobes  not  persistent  on  the  fr.:   fls.  early: 
small  trees. 

30.  Virgini^na,  Linn.  Choke  Cherry.  Fig.  2000. 
Bush  or  sometimes  a  small  tree  30  ft.  tall,  with  rough 
speckled  bark  and  a  strong  odor  when  bruised:  lvs. 
thin,  oval-oblong  or  obovate,  abruptly  pointed,  very 
sharply  serrate,  with  spreading  or  at  least  not  incurved 
teeth:  fls.  in  short,  dense  racemes  in  spring  with  the 
lvs. :  fr.  size  of  pea,  in  summer,  red  or  amber-colored 
(the  latter  var.  leucocdrpa,  Wats.),  puckery  :  stone 
smooth.  Generally  distributed  over  northern  North 
America  to  the  Arctic  circle  and  occurring  in  the  moun- 
tains of  Mex.  S.S.  4:158.  — Now  and  then  a  large-fruited 
variety  is  found,  fit  for  eating.  Sometimes  planted  for 
ornament.  There  is  a  weeping  form,  var.  p6nduIa,Hort. ; 
a  dwarf  form,  var.  nd,na,  Hort. ;  a  narrow-lvd.  form, var. 
salicifdlia,  Hort.  The  fruit  is  usually  unfit  for  eating, 
but  forms  are  known  with  edible  fruit. 

Var.  demissa,  Torr.  (P.  deniissa,  Walp.).  Lvs.  more 
rounded  or  even  subcordate,  somewhat  pubescent, 
thicker:  fr.  dark  red  or  purple-black,  large  and  edible. 
Nebraska  and  Dakota,  west  and  south.  — Considered  by 
Bessey  (Nebr.  Hort.  1895,  p.  164)  to  be  worthy  of  im- 
provement as  a  fruit  plant.  He  thinks  it  more  nearly 
related  to  P.  serotina  than  to  P.  Virginiana. 

31.  Pi,dus,  Linn.  Extropean  Bird  Cherry.  Very  like 
P.  Virginiana,  but  has  larger  fls.  on  longer  pedicels,  in 
longer  and  looser  often  drooping  somewhat  leafy  ra- 
cemes: fls.  appearing  a  week  later:  stone  rough.  Eu- 
rope and  Asia.  Gn.  53,  p.  92.  — Common  in  cult,  in  many 
forms:  var.  p6ndula,  Hort.,  drooping;  var.  varieg^ta, 
Hort.,  in  several  forms,  as  aurea,  aucnba'folin ,  mar- 
ni ora la,  Albert i.  Var.  commutita,  Dipp.  (P.  Gray<\na, 
Hort.,  not  Maxim.)  is  noteworthy  because  it  is  one  of 
the  earliest  of  all  trees  to  leaf  out  in  spring.     G.F. 
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1:295.    There  is  a  double-rtd.  form.    Variable  in  its  foli- 
age.    Makes  a  shapely  tree  10-20  ft.  tall. 

AA.  Laurocerasns:  Ivs.  persistent  (evergreen)  :  fls.  in 
spring  in  the  axils  of  the  Ivs.  of  the  previous 
year.— Laurels. 

B.   Racemes  longer  than  the  Ivs. 

32.  Lusitdnica,  Linn.     Pobtuoal  Laurel.     Tree,  20 
ft.  tall,  but  usually  grown  as  a  tub  plant  and  compara- 


1996.  Prunus  pendula,  the  rose-bud  cherry  (X  K).     No.  24. 

ble  to  Laurus  nobilis  :  Ivs.  thick  and  leathery,  ovate- 
lanceolate  to  long-lanceolate,  sharp-serrate:  fls. white,  in 
racemes  that  exceed  the  Ivs.,  appearing  in  late  spring 
or  early  summer:  fr.  round-oval,  nearly  black,  small. 
Spain  and  Portugal  and  Canaries.  — It  is  a  small  tree  in 
its  native  places,  but  becomes  a  bush  farther  north.  It 
is  sometimes  planted  in  the  open  ground  in  our  southern 
states,  but  in  northern  parts  it  is  a  tub  plant.  There 
is  a  form  with  variegated  Ivs.,  another  (var.  angus- 
tifolia,  Hort. )  with  narrow  Ivs.,  and  another  (var. 
myrtiiolia,  Hort.)  with  small  Ivs.  and  compact  habit. 

BB.  Racemes  not  longer  than  the  Ivs. 
c.   Calyx-lobes  toothed  or  undulate. 

33.  Lauroc6rasus,  Linn.  Cherry  Laurel.  English 
Laurel.  Bush  or  small  tree  (reaching  10  ft.)  with  hand- 
some evergreen  foliage:  Ivs.  coriaceous  and  glossy, 
short-stalked,  oval,  lanceolate,  oblong-elliptic  or  oblan- 
ceolate,  narrowed  into  a  short  point,  remotely  serrulate, 
with  2-4  glands  at  the  base  of  the  blade:  fls.  small, 
white,  in  axillary  or  terminal  short  racemes  in  spring, 
the  calyx-lobes  3-toothed:  fr.  ovoid-acute,  small,  black- 
ish. Southeastern  Europe  to  N.  Persia.  Gn.  50,  p.  313.  — 
One  of  the  most  popular  broad-leaved  evergreen  plants 
in  Europe,  and  somewhat  planted  in  the  southern  states. 
It  is  also  grown  in  tubs  and  used  for  house  decoration. 
Some  of  the  forms  will  stand  as  far  north  as  Washing- 
ton, and  var.  Schipkaensis  is  hardy  in  central  New 
York.  When  grown  in  the  open,  the  Cherry  Laurel 
should  be  allowed  to  ripen  its  wood  thoroughly  before 
winter  sets  in.  Protection  from  severe  winds  is  always 
desirable.  The  plant  may  be  propagated  by  means  of 
long  cuttings  of  ripe  wood;  also  by  layers.  Named  va- 
rieties are  worked  on  common  stocks.  The  Cherry 
Laurel    is   very    variable.     Some    of   the   horticultural 
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forms  are  as  follows:  Var.  anguBtifdlia,  ivs.  very  long 
and  narrow,  and  plant  hardy  as  far  north  as  Washing- 
ton; var.  Bertlni,  with  very  broad  leaves;  var.  camel- 
liaefdlia,  with  recurved  leaves;  var.  Cauc&sica,  and  var. 
Cblchica,  with  slender  twigs  and  dark  foliage  which  is 
gray-green  beneath,  also  hardy;  var.  Jap6iiica,  a  nar- 
row-leaved form,  like  var.  angusti folia;  var.  latifdlia, 
with  broad  Ivs.,  hardy  at  Washington;  var.  microph^Ua, 
with  small,  narrow  Ivs.,  only  4-5  in.  long;  var.  rotundi- 
fblia,  with  short-oblong  blunt  Ivs.  Gn.  28,  p.  405.  Var. 
Schipkaensis,  with  small,  nearly  or  completely  entire 
Ivs.  dark  green  above  and  very  light  green  beneath, 
hardy  in  New  York;  var.  varieg^ta,  Ivs.  marbled  or 
blotched  with  dull  white. 

34.  Carolini^na,  Ait.  Wild  Orange.  Mock  Orange 
of  the  South.  Tree,  20-40  ft. :  Ivs.  oblong-lanceolate- 
acuminate,  usually  entire  but  sometimes  remotely 
spinose-serrulate,  thick,  dark  green  and  shining  above, 
the  margins  usually  somewhat  revolute:  fls.  cream- 
colored,  in  short  rather  close  racemes,  the  calyx-lobes 
with  undulate  margins :  fr.  14  in.  long,  oblong-pointed, 
black  and  shining.  S.  Car.  to  Fla.  and  Tex.  S.S.  4:160. 
—A  handsome  evergreen,  prized  for  planting  in  the 
South.    Blooms  from  Feb.  to  April. 

CO.    Calyx-lobes  entire. 

35.  ilicifdlia,  Walp.  Islay.  Spanish  Wild  Cherry. 
Mountain  Evergreen  Cherry.  Fig.  2001.  Evergreen 
bush  or  small  tree,  rarely  becoming  30  ft.  tall,  with  a 
dense  crown:  Ivs.  holly-like,  ovate  to  ovate-lanceolate, 
obtuse,  acute  or  sometimes  even  acuminate,  mostly 
broad  and  sometimes  rounded  at  the  base,  the  margins 
coarsely  spiny-toothed,  the  blade  thick  and  shining: 
fls.  white,  in  slender  racemes  less  than  2  in.  long  in 
spring,  about  >3  in.  across:  fr.  rather  large  (sometimes 
%  in.  long),  nearly  globose,  purple  or  nearly  black; 
stone  ovate.  San  Francisco  to  Lower  Calif.  Gn.  3,  p. 
131.  S.S.  4:162.  G.F.  5:475  (tree). -A  most  worthy 
garden    plant. 

Var.  integrifdlia,  Sudw.  {P.  occident&lis,  Hort.,  not 
Swartz).  Catalina  Cherry.  Lvs.  longer  and  more 
acuminate,  usually  entire:  fr.  larger.  Islands  off  the 
coast  of  southern  California  and  rarely  on  the  mainland. 
S.S.  4:163.  — Considered  to  be  more  desirable  as  a  gar- 
den plant  than  the  type.  It  grows  rapidly  under  culti- 
vation, making  a  compact,  very  dark  green  crown. 
Useful  also  in  pots  and  tubs.  P.  occidentalis,  Swartz, 
a  different  plant,  grows  from  Cuba  to  Trinidad.  It  is 
not  in  the  trade,  although  it  is  mentioned  in  a  recent 
list  of  "  seeds  and  plants  imported  for  distribution  in 
cooperation  with  the  agricultural  experiment  stations  " 


1997.  Prunus  Pseudo-Cerasus  (X  %)■  .No.  25. 

by  the  U.  S.  Dept.  of  Agric.  Grisebach  describes  it  as 
a  high  tree:  lvs.  oblong  or  ovate-oblong,  rounded  at  the 
base,  bluntish,  with  2  glandular  spots  at  the  base  be- 
neath :  racemes  lateral,  puberulous  or  glabrous :  fr. 
ovoid,  slightly  apiculate,  nearly  1  in.  long,  purple.  The 
fruit  is  said  to  be  "of  very  fine  flavor." 
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e:  I  vs.  small,  tut)  ~jP^'?KJr^^^ 
glandless  or  bear-  '^"ji^vJ^^^' 
le  blade  obovate-     '^i^^^'ftl^c'^;' 4 


1998.  Japanese  Flowering  Cherry— 
Prunus  Pseudo-Cerasus  (X  %)•    No.  25. 

Subgenus  IV.  Cham^amygdalus  (including  Micro- 
cerasus).  Dwarf  Almond. 
Fruit  small,  either  firm  or  juicy,  glabrous  or  pubes- 
cent: plant  dwarf,  with  sessile  flowers  solitary  or  in 
pairs  preceding  the  Ivs.,  the  stamens  20  or  more,  the 
calyx-tube  tubular:  ivs.  conduplicate. 

36.  incd,na,    Decne.    {Cerasus  incdna,    Spach. 
Ami'igdalus  incdna,  Pall.     A.  tictna,  var.  inc&na,        ^ 
Loud.).     Shrub   of  medium   size:    Ivs.  small,  the     .£ 
petiole  short  and  soft-hairy  and 

ing  glands  at  the  very  top,  the  uiaue  ooovaie-  ^^^ 
oblong,  elliptic  or  lance-elliptic,  short-pointed  or 
obtuse,  finely  sharp-toothed,  white-tomentose  beneath: 
fls.  mostly  in  2's,  appearing  with  the  Ivs.  or  just  in  ad- 
vance of  them,  light  rose-color,  about  K  in.  across,  the 
petals  emarginate:  fr.  bright  red,  the  size  of  a  pea, 
smooth,  juicy.  Southeastern  Eu.  and  western  Asia.  R. 
H. 1853:281.  B.R.  25:58.  Gt.  44,  p.  243  (leaf ). 

37.  nkna,,  Stokes  {Amygdalus 
ndna,  Linn.).  Russian  Alm^jnd. 
Pig.  2002.  Bush,  3  to  5  ft.  high: 
flowers  solitary,  appearing  a  little 
In  advance  of  the  leaves,  sessile, 
pink  and  showy  :  Ivs.  narrowly 
elliptic  or  elliptic  lanceolate,  2  or 
3  in.  long,  thick  and  rather  stiff, 
scarcely  pointed,  lighter  colored 
and  the  veins  prominent  beneath, 
smooth,  the  edges  set  with  sharp, 
spreading,  saw-like  teeth:  fls.  usu- 
ally solitary,  rose-color,  nearly  1  in. 
across,  with  or  just  preceding  the 
Ivs. :  fruit  small  and  hard,  pubes- 
cent, bitter,  with  a  large,  wrinkled, 
sharp-pointed,  somewhat  cordate, 
unequal -sided  pit.  Russia  and 
Western  Asia.  B.M.  161.  L.B.C. 
12:1114.  — This  plant  has  been  in- 
troduced into  this  country  recently 
as  a  fruit  plant,  although  it  pos- 
sesses little  merit  for  that  purpose.. 
It  is  cultivated  in  Europe  for  its 

flowers,  and    it  has    been   thought    1999.  Prunus  Avium, 
that  the  Flowering  Almond  of  our        (X^.)    No.  27. 
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gardens  belongs  to  it;    but  our  Flow- 
ering Almonds  are  Prunus  Japonica 
and    P.    triloba,    a    correction   which 
was  made   in   the    revised    edition   of 
Gray's  "Field,  Forest  and  Garden  Bot- 
any."   This    Russian   Almond  is  very 
hardy,    enduring   the    climate   of    the 
northern  prairie  states,  where  it  ripens 
its  little  almond-like  fruits  in  July.   A 
"■-fruited  form  of  the  Apricot  (P. 
Armeniaca)  has  lately  been  in- 
troduced as  Russian   Almond. 
Prunus    nana  is    cultivated  in 
two  or  three  forms.    Var.  cam- 
p^stris  has  white  fls.  of  larger 
size.    Var.   Ge6rgica  has  dark 
rose-colored  somewhat  smaller 
fls.  and   narrower,  longer    Ivs. 
Var.  Cochinchin^nsis  is  a  larger 
plant  with  white  fls. 

Subgenus  V.    Amygdalus. 

Almonds  and  Peaches. 
Fruit   sessile,    large,   mostly 
pubescent  :     fls.    solitary    from 
lateral    buds    on    the    previous 
year's  growth,  appearing  in  ad- 
vance of  the  Ivs.,  the  latter  conduplicate  in  the  bud. 

A.  Plant  low  and  bushy:  Flowering  Almonds. 
38.  Jap6nica,  Thunb.  {P.  ndna  of  American  gardens. 
P.  Sinensis,  Hort.  Amygdalus  pirmila,  Sims).  Figs. 
2002, 2003.  Bushy  plant,  rarely  over  5  ft.  high :  Ivs.  ovate- 
lanceolate  to  oblong-lanceolate,  acuminate,  not  at  all  in- 
clined to  be  lobed,  glabrous  or  nearly  so,  very  strongly 
veined  beneath,  closely  and  almost  obtusely  serrulate: 
fls.  solitary  or  in  2's  and  3's,  rose-colored  or  blush, 
stalked  (the  stalks  lengthening),  appearing  with  the 
Ivs.:  fr.  globular  or  short-oblong,  3^  in.  in  diam., 
smooth  and  shining,  wine-red.  Cult,  from  Japan,  but. 
probably  native  to  China.  B.M.  2176.  R.H.  1852:301; 
1873,  p.  457;  1874,  p.  453;  1876:290;  1884:156;  1886,  p. 
416;  1887,  p.  136;  1890:468.  Gn.  38,  p.  605;  50,  p.  313.- 
This  is  the  commonest  Flowering  Almond  of  our  gar- 
dens, giving  a  profusion  of  attractive   bloom  in  early 


2000.  Prunus  Virginiana. 
iXX.)    No.  30. 


spring.    Hardy.   It  is 
known     in     gardens 
only    in    the    double 
form.    There  is  con- 
siderable doubt  as  to 
the  application  of  the 
two  names  P.  Japon- 
ica and  P.  Sinensis. 
Carri^re  supposes 
(R.H.    1874,    p.  451) 
that    there    are    two 
species,  and  he  says 
that  the    true  P.  Si- 
nensis is  worth  culti- 
vating for  the  edible  qualities  of  its  fruit  as 
well  as  for  its  flowers.    Until  the  question  is 
cleared  up  by  further  investigations  of  abo- 
riginal types,  the  writer  prefers  to  leave  the 
subject  as  above,  thereby  agreeing  with  most 
writers  on  these  plants. 

39.  triloba,  Lindl.  {Amygdalus  pedunculdta,  Bunge, 
Amygdatdpsis  Lindleyi,  Carr.  Prundpsis  Lindteyi. 
Andr6).  Flowering  Plum.  Fig.  2002.  Differs  from  the 
last  in  having  broadly  ovate  or  obovate  soft-hairy  Ivs., 
which  are  abruptly  pointed,  coarsely  doubly  serrate, 
tending  to  bo  lobed  above  (on  strong  shoots):  fls.  soli- 
tary and  mostly  in  advance  of  the  Ivs.,  pink  or  rose-col- 
ored, sometimes  white,  usually  double:  fr.  small,  red- 
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hairy  when  voung,  but  becoming  glabrous.  China. 
l.H.  8::i08.  F.'S.  15:1.'j:!2.  R.H.  1862:91;  1884:;i'JG.  Gn.21, 
p.  273;  28:512;  55,  p.  374.  Gng.  5:105;  0:290;  8:190.-A 
most  desirable  bush,  hardy  in  central  New  York  and 
Ontario.  It  is  sometimes  grown  as  a  standard  by  being 
worked  on  Plum,  but  it  is  then  short-lived.  Both  this 
and  P.  Japonica  are  commonly  worked  on  Plum,  but 
better  results  are  to  be  expected  from  own-rooted  plants 
(got  by  layering  or  root-grafting). 

Var.  P6tzoldi  (P.  Petzoldi,  Koch.  P.  virgdta,  Hort.). 
Branchlets  and  adult  Ivs.  glabrous,  the  Ivs.  ovate  or 
elliptic:  fls.  smaller,  rose-color.    China. 

40.  orient^lis,  Koehne  (Amygdalus  orientHUs,  Mill. 
A.  argeniea,  Lam.).  Shrub,  3-8  ft.  high:  Ivs.  small, 
nearly  or  quite  sessile,  oval,  obloug  or  narrow  obovate, 
nearly  obtuse  or  short -pointed,  entire:  lis.  solitary, 
nearlj'  1  in.  across,  light  rose-color,  with  or  just  pre- 
ceding the  Ivs.:  fr.  ovate  or  oblong,  thinly  pubescent 
but  becoming  glabrous.  Asia  Minor,  etc.  L. B.C.  12:1137. 

AA.    Plant  a  tree  or  tree-like. 
B.    Fr.  hard,  splitting  at  maturity. 

41.  Amygdalus,  Stokes  {Amygdalus  communis,  Linn.). 
Almond.  Figs.  03,  04.  Peach-like  tree,  10-25  ft.  tall, 
with  gray  bark:  Ivs.  lanceolate,  firm  and  shining,  very 
closely  serrate:  fls.  large  (1  in.  and  more  across),  soli- 
tary and  appearing  before  the  Ivs.,  pink,  showy:  fr.  a 
large  compressed  drupe  with  hard  flesh,  splitting  open 
at  maturity  and  liberating  the  pitted  stone  (or  Almond). 
Asia.  Gn.  50:1088  (var.  macrocarpa);  54:1183.  — Grown 
as  an  ornamental  tree,  but  chiefly  for  the  nuts  (or  pits 
of  the  fruit).  There  are  double-fld.,  white-fld.,  and 
variegated-lvd.  forms;  also  weeping  forms.  YeiV.  macro- 
carpa is  an  early-blooming  erect-growing  form  with  fls. 
2  in.  across  and  very  showy.    See  Almond. 


camelHce flora,  with  its  subvariety  plena,  the  former 
with  very  large  carmine  fls.  and  the  latter  with  double 
fls.  There  are  forms  (var.  versicolor)  with  different 
colors  of  fls.  on  different  branches  of  the  same  tree. 


2001.    Prunus  ilicifolia  (X  K).     No.  35. 

BB.    Fr.  soft,  not  opening  or  splitting. 

42.  P^rsica,  Sieb.  &  Zucc.  (Amygdalus  P4rsica,  Linn. 
PSrsica  vnlgclris.  Mill.).  Peach.  Figs.  1661-6. 
Much  like  the  Almond  in  botanical  characters  and  by 
some  thought  to  be  derived  from  that  plant,  but  now 
generally  agreed  to  be  an  original  species  and  to  be 
native  to  China:  Ivs.  broad-lanceolate  or  oblong-lanceo- 
late, coarsely  serrate:  fls.  solitary,  pink,  appearing  be- 
fore the  Ivs. :  fr.  soft,  pubescent  at  maturity,  the  stone 
deep-pitted  and  very  hard.  Widely  cultivated,  especially 
in  North  America,  where  it  thrives  under  a  great  variety 
of  conditions.  — There  are  two  well-marked  forms,  the 
clingstones  or  pavies  (Persica  vulgaris  of  Risso),  and 
the  freestones  (Persica  domestica  of  Risso).  There  are 
man}' ornamental  forms  of  the  Peach  tree:  double-fld. 
Fig.  1665  (F.S.  10:969;  13:1299,  1.300.  R.H.  1852:221); 
white-fld.,  dark-fld.,  etc.;  purple-lvd.;  variegated-lvd.; 
dwarfs.     One  of  the  best  of  these  fancy  forms  is  var. 


2002.  Dwart  almonds  (XK). 

Prunus  nana  at  left;  P.  Japonica  in  middle;  P.  triloba 

at  right.     Nos.  37-39. 

Var.  laevis,  Gray  (Amygdalus  Pirsica  necturlna, 
Ait.  Persica  llevis,  DC.  Prunus  Persica,  var.  nectu- 
rlna, Maxim.).  Nectarine.  Fig.  1404.  Fruit  smooth, 
usually  smaller:  Ivs.  usually  more  strongly  serrate. 
The  Nectarine  has  sprung  from  the  Peach,  both  through 
seed  and  bud-variation.  There  are  two  types,  as  in  the 
Peach:  clingstones  or  brugnons  {Persica  kevis  of 
Risso),  and  freestones  (Persica  violacea  of  Risso). 
The  Nectarine  is  not  generally  cultivated  in  this  coun- 
try, although  it  is  popular  in  California. 

Var.  platycdrpa,  Bailey  (Persica  platycdrpa,  De- 
caisne).  Flat  Peach,  or  Peen-to.  F'ig.  1660.  Much 
flattened  endwise,  and  scarcely  thicker  than  the  pit. 
Prom  China.  R.H.  1870-1:111.  Trans.  Lond.  Hort.  Soc. 
4:512.  — Grown  in  the  southern  states,  where  it  has 
given  rise  to  various  globular  Peaches.  The  Peen-to 
originated  in  1869,  with  P.  J.  Berckmans,  Augusta,  Ga., 
from  seeds  sent  from  Australia,  where  it  was  probably 
introduced  from  China. 

43.  Davidid.na,  Franch.  (Persica  Davididna,  Carr. 
Prunus  Persica,  var.  Davididna,  Dipp.).  Fig.  2004. 
Slender,  willow-like  tree:  Ivs.  narrower  and  smaller 
than  those  of  the  Peach,  tapering  from  near  the  base 
into  very  long  points,  very  sharp-serrate,  light  green, 
willow -like:  fls.  appearing  very  early,  1  in.  or  more 
across,  white  or  blush,  solitary:  fr.  nearly  globular,  the 
suture  prominent,  about  1  in.  in  diameter,  pubescent, 
grayish  or  yellowish:  stone  small  and  nearly  spherical, 
ruminated,  free  from  the 
whitish  dry  flesh.  China. 
R.H.  1872,  p.  75.  G.F.  10: 
503.  Gt.  44:1412.  G.C.  III. 
11:  529.  Gn.  50,  p.  165.- 
Somewhat  grown  as  an  orna- 
mental subject.  Hardy  in 
New  York,  but  the  flower- 
buds  are  usually  killed.  It 
blooms  very  early,  much  in 
advance  of  Peaches.  By 
some  thought  to  be  a  form 
of  the  Peach  species,  but  as 
knovsTi  in  this  country  it 
seems  to  have  specific  char- 


2003.   Prunus  Japonicai 
Natural  size.    No.  38. 


acters. 

44.  Simbmi,Ceirr.{Pdrsic,i 
Simdnii,  Decaisne).  Simon 
or  Apkicot  Plum.    Fig.  2U05. 

tigiate  tree  :  Ivs.  rather  long-oblanceolate  or  lance-ob- 
ovate,  rather  thick  and  heavy,  dull,  very  veiny  below, 
finely  but  unevenly  obtuse  -  serrate,  conduplicate  or 
trough-shaped   in   habit :    fls.   nearly   white,   on   short 


A  straight-growing,  fas- 
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stalks,  often  two  or  three  together,  preceding  the 
leaves:  fr.  1  or  2  in.  in  diameter,  flattened  lengthwise, 
very  firm  in  texture,  perfectly  smooth,  handsome  ma- 
roon-red, possessing  a  deep  suture,  the  yellow  flesh 
closely  adhering  to  the  small,  spongy-roughened  nearly 
orbicular  pit.  Named  in  honor  of 
Eugene  Simon,  who  sent  pits  from 
China  to  France,  prior  to  1872. 
China.  R.H.  1872: 110. -Introduced 
into  the  United  States  about  1880, 
or  shortly  after.  Although  much 
advertised  by  nurserymen,  it  has 
not  attracted  great  attention  from 
fruit-growers  in  the  East.  Upon 
the  Pacific  slope  it  is  popular.  The 
fruit  is  usually  bitter,  with  an 
almond-like  astringency,  but  some- 
times it  is  very  palatable.  The  tree 
is  very  hardy  and  vigorous  some- 
what north  of  the  limit  of  peach - 
growing,  but,  except  in  the  Pacific 
region,  it  does  not  appear  to  be 
uniformly  productive.  The  fruit 
is  handsome,  with  a  pleasing  odor, 
and  it  keeps  a  long  time.  The  tree 
is  conspicuous  for  its  narrow,  erect 
growth.  The  flowers  are  borne  on 
short  spurs  on  wood  two  and  more 
years  old;  also  singly  on  the  last 
year's  growth. 

P.  Cocomilia,  Tenore.  Allied  to  P.  cerasifera.  Bush  or 
small  tree,  with  thorny  branches :  Ivs.  oval  or  obovate,  taper- 
ing below,  somewhat  pointed,  glabrous  on  both  sides:  fr. 
small  and  yellow.  Italy. — P.  Graydna,  Maxim.  Allied  to  P. 
Padus.  "It  is  a  small  tree,  20-30  ft.  high,  with  a  slender  trunk, 
ample,  membranaceous,  long-pointed,  setaceo-serrate  Ivs.,  bi- 
glandular  at  the  base  but  witliout  glands  on  the  petioles,  a 
peculiarity  which  best  distinguishes  this  species  from  P.  Padus, 
although  the  hair-like  teeth  of  the  leaves  are  characteristic 
and  apparently  constant."  Sargent,  Forest  Flora  of  Japan.— 
P.  Jacquemontii,  Hook.  f.  Subgenus  Amygdalus.  Dwarf  (6- 
10  ft.),  with  small  ovate,  ovate-lanceolate  or  elliptic,  acumi- 
nate, serrulate  Ivs.:  lis.  pink,K-%in.  across,  solitary  or  in  pairs, 
short-stalked,  appearing  as  the  Ivs.  burst:  fr.  globose,  red, 
juicy,  small.  Northwestern  Himalaya,  9,600  to  12,000  ft.  B.M. 
6976.  G.C.  III.  22:2.-!.  Gt.  44,  p.  243  (leaf). -P.  MadcHi, 
Rupr.   Somewhat  allied  to  P.  Padus,  but  the  lis.  appearing  on 


bly  serrate :  racemes  glandular  and  bearing  conspicuous 
bracts,  appearing  with  the  Ivs. :  tts.  white,  K  in.  across, 
stalked:  fr.  less  than /4 in.  long,  in  midsummer.  Japan.  G.F. 
6:195  and  Forest,  FJ.  Japan  12.  —  P.  Miquelidna,  Sarg.  "A 
second  species  of  Prunus  (Fig.  37),  very  similar  in  general  ap 


2004.  Prunus  Davidiana  (X  Vi).    No.  43. 


the  ends  of  leafless  shoots:  fls.  white,  long-stalked,  less  than 
Kin.  across,  the  racemes  2-3  in  long:  Ivs.  lanceolate,  elliptic 
or  obovate,  serrate.  Manchuria.  —  P.  Maximdwiczii,  Rupr. 
Subgenus  Padus:  2.')-30  ft.:  young  growth  rusty  -  puhescent: 
Ivs.   elliptic   or  olliptip- obovate,  long -stalked,   coarsely  dou- 


2005.  Prunus  Simonu  (X  3^) 


pearance  to  Prunus  pendula  [P.  stibhirtellaj,  is  confounded 
with  it  in  gardens  here.  It  has  the  same  general  habit  and  the 
same  long,  pendulous  branches,  but  the  bark  is  darker,  and 
hardly  to  be  distinguished  from  that  of  the  common  cherry 
tree.  The  fls.  are  corymbose  on  short,  leafy  branches,  and  the 
pedicels  are  conspicuously  braeted  at  the  base,  and,  as  well  as 
the  shorter  and  paler  calyx-tube,  are  covered  with  a  few  scat- 
tered hairs.  The  petals  are  more  narrowly  ovate  than  those  of 
the  last  species,  entire  and  rarely  truncate,  much  paler  pink  or 
nearly  white  in  color.  The  ovary  is  quite  smooth,  but  the 
style  is  densely  coated  with  hairs.  The  Ivs.,  which  appear 
shortly  after  the  opening  of  the  flowers,  are  broader,  thinner 
and  more  deeply  and  irregidarly  cut  on  their  margins  and  are 
only  6-8-ribbed.  They  are  pubescent  on  the  under  side,  as  well 
as  the  petioles  and  young  shoots,  and  have  two  conspicuous 
orange-colored  glands  at  the  base  of  the  blade.  Their  larger 
stiptiles  are  three-lobed  and  glandular.  The  corymbose  in- 
florescence of  this  plant,  the  forked  stipules  and  the  texture 
and  color  of  the  young  leaves  point  to  some  form  of  Prunus 
Pseudo-Cerasus,  but  tlie  style  is  conspicuously  hairy,  and  I 
therefore  vei-y  doubtfully  refer  it  to  Maximowiez's  Pnmus 
Miqueliana,  authentic  specimens  of  which,  however,  I  liave 
not  been  able  to  examine."  Sargent,  in  G.F.  1,  p.  196  and 
fig.  This  plant  appears  not  to  be  the  P.  Miqueliana  of  Maximo- 
wicz,  but  a  form  of  P.  pendula  (P.  pendula,  var.  cai'nea,  Rehd., 
M.D.G.  1900:320).  —  P.  prostrdta,  Labill.  Closely  allied  to  P. 
incana.  Very  dwarf,  with  small  round  -oval  Ivs.,  whitish  be- 
neath :  fls.  small,  bright  pink,  appearing  with  tlie  Ivs.:  fr. 
small,  ovoid, red,  glabrous.  B.R.  2:136.  Gt.  44,  p.  243  (leaf ):  1414. 
R.H.  1870-l:'dll.— P.  sphcerocdrpa,  Swartz.  Evergreen,  allied  to 
P.  Caroliniana:  small  tree:  Ivs.  elliptic  to  oblong-ovate,  entire: 
fls,  small,  white,  in  racemes  shorter  than  the  Ivs.:  fr.  3^  in.  or 
less  long,  orange-brown.  S.  J'la.  to  Brazil.  S.S.  4:161. — P. 
Ssiori,  Schmidt.  "A  much  more  common  tree  [than  P.  Padus] 
in  Yezo  and  in  the  elevated  forests  of  Hondo  is  Pruntis  Ssiori, 
another  Bird  Cherry,  always  easily  distinguished  by  its  pale, 
nearly  whi  e  bark.  It  is  a  handsome  glabrous  tree,  with  oblong 
niemV)ranaeeous  Ivs.  and  long,  graceful  racemes  of  small  fls., 
and  is  well  worth  introducing  into  our  pLantations  as  an  orna- 
mental plant.  It  also  grows  in  Saghalin,  where  it  was  dis- 
covered by  Schmidt,  in  Manchuria,  and  in  western  China." 
Sargent,  Forest  Flora  of  Japan.  £,_  jj_  g^ 

PSEUDOLAKIX  (Greek,  paeiidos,  false,  and  Larix; 
being  similar  to,  but  not  a  true  Larch).  Coriiferw. 
Golden  Larch.  A  genus  of  one  species,  a  tall,  pyra- 
midal tree  with  horizontally  spreading  whorled  branches ; 
the  linear  leaves  a|)|>car  Iti  dense  (dusters  on  slicirt  spurs, 
but  those  of  the  Icadiiiu'  shoots  are  scattcrccl  .nnd  sidrally 
arranged.  It  is  a  beautiful  tree  with  its  long,  sjn-cading 
branches  pendulous  at  the  extremities  and  clothed  with 
light  green  feathery  foliage  turnin,g  to  a  clear  yellow  in 
fall.  The  tree  seems  to  remain  free  from  insect  pests 
and  fungous  diseases  and  is  hardy  in  Mass.  and  prob- 
ably farther  north.  It  requires  a  sunny,  open  position 
and  a  well-drained,  moderately  moist  soil;  it  does  not 
thrive  nor  look  well  if  crowded  by  other  trees.  The 
Golden  Larch   should   be   raised    only  from   seeds.     If 


PSEUDOLARIX 


PSEUDOTSUGA 


1459 


grafted  on  its  own  roots  or  on  the  common  Larch,  as  it 
is  sometimes  done,  it  rarely  ^I'ows  into  a  symmetrical 
tree.  Pseudolarix  is  known  wild  only  from  a  restricted 
region  in  N.  China,  where  it  grows  in  the  mountains  at 
an  altitude  of  about  3,000  ft.  It  is  closely  allied  to 
Larix,  but  differs  by  the  stalked,  pendulous^  clustered, 
staminate  fls.  and  by  the  deciduous  cone-scales,  which 
separate  from  the  axis  at  maturity  as  in  the  fir. 


2006.  Pseudolarix  Kaempferi  (.X}4). 

Kaempieri,  Gord  Fig.  2006.  (Ldrix  Kampferi,  Fort. 
Laricdpsls  Kwmpferi,  Kent).  Tree,  becoming  130  ft. 
high:  Ivs.  linear-acuminate,  soft,  light  green,  bluish 
green  beneath,  13^-3  in.  long  and  1-1%  lines  broad: 
staminate  fls.  yellow,  about  %  in.  long,  slender-stalked; 
pistillate  fls.  about  %  in.  long:  cone  ovate,  reddish 
brown,  25^-3  in.  long,  l%-2  in.  broad;  scales  triangular, 
ovate-lanceolate,  cordate  at  the  base,  emarginate  at  the 
apex,  woody:  bracts  ovate-lanceolate,  much  smaller 
than  the  scales,  each  scale  with  2  seeds  with  the  wings 
as  long  as  the  scale.  F.  S.  17:1777-78.  R.  H.  1868:331; 
1871,  p.  608.  609.  G.C.  II.  19:88.  Gn.  8,  p.  325;  29,  p.  397. 
—  Var.  nana,  Beissn.  Dwarf  form,  cult,  in  China  and 
Japan;  without  much  decorative  value. 

Alfred  Rehdeb. 

PSEUDOPHCENIX  (Greek,  false PJicenix) .  Palmdcew. 
A  genus  of  one  species,  a  pinnate-leaved  palm  discov- 
ered in  1886  on  one  of  the  Florida  Keys  and  distinguished 
from  all  other  North  American  palms  by  its  scarlet- 
orange  fruit,  which  is  about  the  size  of  a  cherry.  This 
palm  is  cult,  in  S.  Calif.  Generic  characters:  female 
fl.  with  calyx  small,  spreading,  somewhat  denticulate; 
petals  3,  ovate,  obtuse,  green,  bent  back;  staminodia  6, 
distinctly  dark  purple  at  the  top:  fr.  an  orange-colored 
drupe,  stipitate,  containing  1-3  globular  carpels. 

Sdrgenti,  H.  Wendl.  Trunk  slender,  20-25  ft.  high, 
10-12  in.  thick:  Ivs.  abruptly  pinnate,  4-5  ft.  long; 
pinnae  lanceolate,  acuminate,  12-16  in.  long,  bright  green 
above,  glaucous  beneath,  folded  backward  at  the  very 
base:  spadix  appears  from  among  the  Ivs.;  main  and 
secondary  branches  light  yellow-green  and  flattened : 
fr.  usually  3-lobed,  l4-%  in.  thick,  bright  orange-scarlet. 
FloridaKeys.    G.F.  1:353.    S.S.  10:506. 

F.  W.  Barclay. 

PSEUDOTStTGA  (Greek  false  Tsnga).  Con! ferae. 
Tall  evergreen  trees,  of  symmetrical  pyramidal  habit, 
with  regularly  whorled  branches  clothed  with  linear  flat- 
tened Ivs.,  which  are  more  or  less  2-ranked  and  whit- 
ish beneath:  fls.  forming  orange  or  reddish  catkins: 
cones  pendulous,  medium  -  sized,  of  somewhat  bristly 
appearance  on  account  of  the  protruding  bracts.  The 
Douglas  Spruce,  which  is  the  only  species  well  known 
in  cultivation,  is  one  of  the  tallest  and  most  important 


forest  and  timber  trees  of  western  North  America,  and 
in  its  forms  of  the  higher  altitudes  it  is  hardy  as  far 
north  as  Canada.  When  it  finds  a  congenial  home  it  is 
among  the  most  desirable  conifers  for  park  planting 
and  it  grows  rapidly.  It  thrives  best  in  a  porous  sandy 
loam,  and  its  cultivation  does  not  differ  from  that  of 
Abies  and  Picea,  which  see.  Varieties  may  be  grafted 
on  the  type. 

The  genus  has  three  species  in  W.  N.  America  and  in 
Japan.  Pyramidal  trees,  closely  allied  and  very  similar 
in  foliage  to  Abies,  from  which  they  are  chiefly  distin- 
guished by  their  cones  falling  off  as  a  whole  at  maturity, 
like  those  of  Ficea.  The  Ivs.  contain  but  one  fibro-vas- 
cular  bundle  and  are  not  decurrent  at  the  base.  The 
bracts  of  the  cone  are  rather  large  and  more  or  less  ex- 
serted,  2-lobed  at  the  apex,  with  the  midrib  produced 
into  a  subulate  awn.  Without  cones  the  genus  may  Ije 
distinguished  from  Abies  by  its  more  slender  and  flexi- 
ble Ivs.,  and  especially  by  its  elongated  ovate  or  ovate- 
lanceolate  acute  and  not  resinous  winter-buds.  Tlie 
light  red  or  yellow  wood  is  hard  and  durable  and  much 
used  for  construction,  for  railway  ties  and  for  masts. 
The  bark  is  sometimes  used  for  tanning  leather. 

Doiiglasii,  Carr.  (P.  miicron&ta,  Sudw.  P.  taxifblia, 
Britt.  P.  JLutdletjana,  Carr.  Abies  JJouglasi,  Lindl. 
Abietia  Douglasii,  Kent).  Douglas  Spruce.  Keu 
F'iR.  Fig.  2007.  Pyramidal  tree,  attaining  200  ft.  and 
sometimes  more,  with  a  trunk  becoming  12  ft.  in  diam. 
clothed  with  ridged  dark  red-brown  bark  :  branches 
horizontal,  with  pendulous  branchlets  :  Ivs.  linear, 
straight  or  curved,  obtuse,  slender  and  flexible,  dark 
green  or  bluish  green,  %-1/i  in.  long  :  staminate  cat- 
kins orange,  pistillate  reddish:  cones  pendulous,  oval- 
ovate,  with  broad  rounded  scales  and  much  exserted 
bracts,  2-4)^  in.  long;  seed  %  in.  long,  with  broad 
wing,  light  reddish  brown.  Brit.  Col.  to  Mex.,  west  to 
Mont,  and  Colo.  S.S.  12:607.  G.F.]0:295.  Gn.31,p.288. 
R.H.  1868:151.  — The  most  important  of  theformsin  cul- 
tivation are  the  following:  Var.  compdcta,  Beissn.  Of 
dense  compact  habit.  Var.  fastigiata,  Carr.  (var.  spar- 
sifdlia,  Carr.).  Dense  conical  pyramid  with  numerous 
ascending  branches  and  with  shorter  Ivs.  Var.  glauca, 
Beissn.  With  bluish  green  or  almost  silvery  white  foli- 
age. Hardier  than  the  type,  but  of  slower  growth :  from 
Colorado.  This  form  is  best  adapted  for  cultivation  in 
the  eastern  states.  Var.  glailca  p6ndula,  Beissn.,  has 
pendulous  branches  and  glaucous  foliage.  Var.  glauc68- 
cens,  Beissn.  {P.  gfZa?<c^scews,  Bailly),  is  hardly  different 
from  var.  glauca.  R.H.  1895:88.  Var.  p6ndula,  Neum. 
With  pendulous  branches  and  dark  green  foliage.    Var. 


2007.  Douglas  Spruce— Pseudotsuga  Douglasii  (X  1-5). 

Stalrii,  Gord.  With  whitish  variegated  foliage;  of  little 
ornamental  value.  Var.  taxifdlia.  Loud.  Of  slower 
growth,  forming  abroad  dense  pyramid,  with  longer  and 
darker  green  Ivs.  and  the  cones  with  shorter  bracts. 
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P,  Japdnica.  Beissn.  (Tsuga  Japonica,  Shirass.)-  Tree,  to  60 
ft.,  similar  to  P.  Douglasi,  but  Ivs.  shorter  aud  broader  aud 
coues  smaller,  with  strongly  retlexed  bracts.  Japan.  But  re- 
cently introduced,  and  hardiness  not  yet  proved ;  probably  as 
hardy  as  the  hardier  forms  of  P.  Douglasi.— P.  macrocdrpa, 
Mayr  (P.  Douglasi,  var.  maerocarpa,  Engelm.).  Tree,  to  60  or 
80  ft.,  with  remote  and  usually  pendulous  branches:  Ivs.  acute, 
bluish  gray:  cones  4-6/^  in.  long,  with  shorter  bracts;  seeds  /^ 
in.  long.  S.Calif.  8.8.12:608.  G.F.  10:25.  Seems  not  yet  in- 
troduced; not  hardy  north,  and  inferior.— P.  UawididMa,  Bertr. 
=Keteleeria  Davidiana,  Beissn.,  and  P.  Jezoensis,  Bertr.=Kete- 
leeria  Fortunei,  Carr.  Keteleeria  certainly  constitutes  a  dis- 
tinct genus  and  cannot  be  united  with  either  Abies,  Picea, 
Tsuga  or  Pseudotsuga.  It  is  chietly  distinguished  by  the  stami- 
nate  fls.  being  arranged  in  clusters  like  those  of  Pseudolarix, 
but  are  only  short -stalked:  cones  upright,  with  persistent 
scales;  bracts  enclosed,  half  as  long  as  the  scales:  Ivs.  similar 
to  those  of  Abies  but  pale  green,  not  whitish  beneath,  pointed 
or  obtuse,  rigid.  In  old  age  the  head  becomes  broad  and  flat- 
topped  as  in  Cedrus  Libani,  in  young  trees  it  is  regular,  pyra- 
midal, with  whorled  branches.  The  germination  is  very  differ- 
ent from  that  of  most  other  conifers,  but  similar  to  Ginkgo 
and  Araucaria,  as  the  two  cotyledons  remain  in  the  ground  in- 
closed in  the  seed  and  do  not  become  green.  None  of  the  3  or  4 
Chinese  species  seems  to  be  in  cultivation  in  this  country, 
where  they  would  probably  not  be  hardy  north  of  the  middle 
states,  butP.  (Keteleeria)  Fortunei,  Carr.,  has  been  successfully 
cult,  in  S.  Europe.  The  Ivs.  of  this  species  are  about  1  in.  long, 
rigid,  pointed  on  the  lower  branches,  obtuse  on  the  upper  ones: 
cone  3-6  in.  long.  F.S.  7,  p.  223  (as P.  Jezoensis).  R.H.  1866:451. 
Prop,  by  seeds,  layers  and  cuttings  and  by  grafting  on  Abies 
Picea;  it  will  probably  also  grow  grafted  on  Pseudotsuga. 

Alfred  Rehder. 

The  Douglas  Spruce  is  a  tree  for  the  million.  It 
would  be  difficult  to  overrate  its  beauty.  As  a  forest 
tree  it  perhaps  produces  a  greater  crop  of  lumber  per  acre 
than  any  other  species.  It  probably  grows  faster  than  any 
other  conifer.  Indeed,  the  complaint  is  sometimes 
made  that  it  grows  too  fast  to  make  a  compact  lawn 
tree.  It  is  desirable  to  have  groups  of  Douglas  Spruce, 
because  the  foliage  is  so  soft  that  single  specimens  are 
sometimes  injured  by  high  winds.  Specimens  planted 
on  the  prairies  without  protection  from  hot  winds  may 
sometimes  have  their  buds  injured  by  late  spring  frosts. 
It  is,  of  course,  a  mistake  to  use  the  Douglas  Spruce 
for  a  wind-break.  The  Douglas  Spruce  is  generally 
prop,  by  seeds.  Seeds  of  conifers  gathered  on  the 
Pacific  slope  are  tender,  while  those  gathered  in  Colorado 
produce  hardy  trees  which  endure  both  drought  and 
cold.  Unlike  the  firs,  the  Douglas  Spruce  has  fine,  fibrous 
roots  like  the  Norway  Spruce  and  transplants  as  readily. 
The  writer  has  transplanted  many  stocky  young  trees 
growing  in  the  open  to  the  nursery  and  has  saved  90  per 
cent  of  them.  They  seemed  to  thrive  as  well  as  nur- 
sery-grown Norway  spruces  of  the  same  size.  The 
yield  of  seed  from  a  wagon-load  of  cones  is  light,  and  it 
is  somewhat  difficult  to  grow  seedlings.  In  some  cir- 
cumstances it  will  be  cheaper  in  the  end  to  procure 
young  trees.  The  Douglas  Spruce  is  remarkable  for  its 
wide  variation  in  form  and  color.  The  needles  may  be 
short  or  long,  light  green,  dark  green,  or  have  a  bluish 
or  silvery  cast.  The  deep  blue  and  silvery  foliage  is 
characteristic  of  the  deep  gorges  of  high  altitudes. 

C.  S.  Harrison. 

We  have  found  the  Douglas  Spruce  one  of  the  easiest 
of  all  conifers  to  grow  from  seed.  However,  the  seed 
rapidly  loses  its  germinating  powers,  in  this  respect 
partaking  of  the  firs  more  than  of  the  spruces.  As  it  is 
now  being  grown  and  disseminated,  it  is  not  to  be 
recommended  for  general  planting.  Seed  from  trees 
growing  in  the  valleys  and  foothills  of  Colorado  will  not 
produce  trees  that  are  hardy  north  of  the  Ohio  river. 
As  trees  growing  in  those  localities  are  easy  of  access,  a 
larger  part  of  the  seed  is  collected  from  them.  There  is 
considerable  difference  between  trees  grown  from  valley 
and  moimtain  seeds.  The  former  have  short  green 
leaves  and  a  stunted  look,  compact  growth,  showing 
none  of  the  bold  and  striking  effect  of  those  from  a 
high  elevation.  The  latter  have  longer  leaves,  more 
glaucous  appearance  and  great  rapidity  of  growth.  The 
valley  trees  brown  in  winter;  the  mountain  trees  do 
not.  Many  of  the  latter  have  a  spreading  and  weeping 
habit,  partaking  more  of  the  characteristic  of  the  hem- 
lock. The  valley  trees  have  more  of  the  habit  of  Picea 
orientalis,  but  not  as  good  color.  Unless  more  care  is 
taken  in  collecting  seeds  of  this  tree,  it  will  soon  fall 
Into  disrepute.  Thos.  H.  Dougla.s. 


FStDIUM  {Greek,  psidion,  the  pomegranate).  Myr~ 
tdcece.  About  130  species  of  evergreen  trees  and  shrubs. 
Lvs.  opposite,  petiolate,  penniveined :  fls.  rather  large, 
white,  cymose  on  axillary  or  lateral,  1-3-  (rarely  many-) 
fld.  peduncles;  calyx  4-5-lobed,  the  lobes  persistent; 
petals  4  or  5,  spreading:  berries  globose,  ovoid  or  pear- 
shaped,  usually  roughish,  often  crowned  with  the  calyx 
limb;  seeds  subreniform,  hard.  Natives  of  tropical  and 
subtropical  America;  some  species  have  become  natur- 
alized in  tropical  Asia  and  south  Africa.  Prop,  easily  by 
suckers,  cuttings  or  seeds. 

INDEX 

(s.  L.  refers  to  supplementary  list.) 
Araca,  2.  Guineense,  3.  pyriforme,  1. 

Cattleiantim,  4.  lucidum,  4.  sapidissimum,  1. 

Guajava,  1.  polycarpum,  S.li.        Sinense,  s.l. 

Quava,  1.  pomiferuni,  1.  Thea,  s.  L. 

Ouayavillas,  s.  l.        pyriferum,  1. 

A.   Branchlets  4-angled. 

1.  6uajd,va,  Linn.  (P.  pomiferuni,  Linn.  P.  Guclva, 
Raddi).  Lemon  Guava.  Fig.  2008.  Shrub  or  small  tree, 
6-15  ft.  high:  lvs.  oval  to  oblong-laiiceolate,  bluntish, 
chartaceous,  glabrous  above,  puberulent  below:  pe- 
duncles 3  to  many-fld.,  pubescent:  fr.  globose,  yellow, 
aromatic,  somewhat  astringent.  June.  Grown  in  S. 
Calif,  and  valued  for  jellies  and  preserves:  several 
horticultural  varieties  are  offered  by  nurserymen. 
Var.  sapidissimum,  Jacq.,  has  similar  fruit  but  only 
1-fld.  peduncles.  Becomes  a  troublesome  weedy  plant 
in  moist  tropical  countries. 

Var.  pyriferum,  Linn.  {P.  pyriferum,  Linn.  P.  py- 
rif 6rme,  Grmeh.).  Common  Guava.  Small  tree:  lvs. 
acute:  peduncles  1-fld.:  fr.  small,  pear-shaped,  smooth- 
skinned,  yellowish  when  ripe,  aromatic,  sweet  and 
pleasant  to  the  taste.  Pis.  May-July:  fr.  July-Nov. 
B.R.  13: 1079. -The  source  of  the  well-known  Guava 
jelly  of  the  West  Indies.  The  fresh  fruit  makes  ex- 
cellent tarts  after  removing  the  small  stony  seeds.  To 
be  eaten  raw,  it  is  best  gathered  in  the  early  morning, 
according  to  Lindley,  as  it  is  then  more  agreeably  acid. 

AA.    Branchlets  terete. 

2.  Ar^ca,  Raddi.  Brazil  Guava.  Shrub 4-6  ft.  high: 
branchlets  hirsute:  lvs.  oval  or  oblong,  obtuse,  above 
sub-velutinous  to  the  touch,  beneath  pubescently  sub- 
hirsute;  veins  reticulate,  somewhat  raised:  peduncles 
axillary,  1-3-fld.:  fr.  ovoid,  greenish  yellow;  flesh 
white.  Dry  uplands  of  Brazil.  — Offered  by  two  or  three 
dealers,  and  said  to  be  one  of  the  very  best  Guavas. 

3.  Guine6nse,  Swartz.  Guiana  Guava.  Shrub  8-10  ft. 
high:  branchlets  pubescent-villous:  lvs.  ovate,  glabrous 
above:  petioles  and  under  side  rusty-tomentose:  pe- 
duncles 1-3-fld. :  fr.  subrotund,  subpubescent,  deep 
yellow  outside;  flesh  red,  said  to  possess  an  exquisite 
flavor. 

4.  Cattlei^num,  Sabine.  Strawberry  Guava.  Shrub 
or  small  tree,  10-20  ft.  high:  branchlets  glabrous:  lvs. 
opposite,  obovate,  coriaceous,  glabrous,  dark  green:  pe- 
duncles axillary,  opposite,  solitary,  1-fld.,  scarcely  equal- 
ing the  petioles:  fr.  nearly  spherical,  about  1  in.  long,  of 
a  fine  deep  claret  color,  with  a  tough  foveolate  skin,  re- 
sembling that  of  a  ripe  fig,  but  thinner;  pulp  fleshy,  soft 
and  juicy,  purplish  red  next  the  skin  but  white  at  center, 
sweet  and  acid,  with  a  strawberry-like  fragrance  and  fla- 
vor, hence  the  popular  name.  May.  Brazil.  B.R.  622.  B.M. 
2501.  N.  3:238. -Extensively  cultivated  in  S.  Calif.; 
hardy  outdoors  near  San  Francisco  and  probably  north- 
ward. Var.  lilcidum  (P.  lucidum,  Hort.).  Yellow 
Strawberry  Guava.  Has  a  larger  yellow  fruit,  said  to 
have  a  better  taste  than  the  purple-fruited  form.  Re- 
ported as  being  cultivated  extensively  in  Florida;  grown 
in  S.  Calif,  by  Franceschi. 

P.  Ouayavillas,  Hort.  "Brazil;  a  distinct-looking  species, 
said  to  have  smaller  fruit  than  P.  Guajava  but  of  superior 
taste, "=  P.  Cnjavillas]  Burm.  (?),  which  lias  been  reduced  to  a 
form  of  P.  Guajava.  — P.  poljicdrpum.  Lamb.  Small  shrub  with 
branchlets  terete,  hirsute:  lvs.  subsessile,  ovate-oblong,  acute, 
pubescent  above,  scabrous  and  rugose  beneath :  peduncles  3-fld. : 
tr.  yellow  within,  edible,  considered  superior  in  flavor  to  the 
common  Guava,  but  rarely  larger  than  a  cherry.  S.  Amer.  and 
W.  Indies. — P.  Sinmse,  recently  introduced  by  Mr.  Swingle, 
agricaltural  explorer  for  the  U.  S.  Dept.  of  Agriculture,  not  yet 
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seen  by  us.— P.  TMa,  Griseb.  Argentina.  Another  recent  in- 
trodutftion  by  Mr.  Swiugle.— Several  other  edible-fruited  spe- 
cies are  known,  but  are  not  introduced  in  this  country. 

Jos.  BuRTT  Davy. 
FSOBALEA  {Qreek,  warty;  referring  to  glands  on  the 
foliage).      Leguminbsa.     Scurfy    Pea.     A    genus    of 
about  110  species  of  herbs,  shrubs  or  subshrubs  widely 
scattered  about   the  world,  30  being  North  American. 
Lvs.  glandular-dotted;  Ifts.  3  to  iiiauy  and  digitate  or  3 
and  pinnate:  fls.  purple,  blue,  rose  or  white, 
in  racemes  or   spikes;  calyx  not   enlarged 
after  flowering:  standard  ovate  or  orbicular, 
clawed;  wing  oblong  or  falcate  ;    keel  in- 
curved,  obtuse:    ovary  sessile;  pod  ovoid, 
short,  indehiscent,  1-seeded.    Useful  bordei 
plants. 

A.  Plants  hardy. 
B.  JVo.  of  Ifts.  7. 

subacaillis,  Torr.  & 
Gray.  Perennial  herb, 
stemless  or  nearly  so, 
■about  1  ft.  high,  with  nu- 
merous, usually  purple  fls. 
in  ovate  or  oblong,  dense 
spikes:  Ifts.  7,  digitate, 
obovate-oblong,  1  in.  long : 
fl.-stem  longer  than  lvs., 
rigid.  April-June.  Rocky 
hills,  Tenn. 

BB.    JVo.  of  Ifts.  S, 

C.  l/vs.  digitately  com- 
pound. 

lanceolitta,  Pursh.  Per- 
ennial herb,  much 
branched,  glabrous  or 
nearly  so,  densely  dark- 
glandular,  1-2  ft.  high: 
Ifts.  sessile,  bright  green, 
entire,  linear  or  oblance- 
olate:  fls.  bluish  white,  3  lines  long.  June, 
July.  Kan.  to  N.  W.  Territory,  west  to 
Wash.,  etc.    B.B.  2:281. 

cc.  Lvs.  pinnately  compound. 

physddes,  Dougl.  Perennial  herb,  slen- 
der, 1-2  ft.  high:  Ifts.  ovate,  about  1  in. 
long:  fls.  in  short,  close  racemes;  calyx  ]4 
in.  long,  becoming  enlarged  and  inflated 
until  nearly  J^  in.  long;  corolla  M  in.  long, 
white  or  purplish.  Mts.  of  coast  ranges, 
U.  S. 

EBB.    JVo.  of  Ifts.  5. 

escul^nta,  Pursh.  Pomme  Blanche.  Hardy  herba- 
ceous perennial  4-18  in.  high:  Ifts.  5  and  digitate,  short- 
stalked,  oval  or  obovate,  entire  obtuse,  narrowed  at  base, 
1-2  in.  long:  fls.  bluish:  spikes  dense,  lJ^-3  in.  long: 
root  large,  often  clustered,  starchy .  June.  Prairies, 
Manitoba  and  Dakota  south.    B.B.  2:284. 

AA.    Plants  tender,  cult,  in  S.  Calif. 

B.    No.  of  Ifts.  3. 

c.    Habit  herbaceous. 

bitumindsa,  Linn.  Perennial  herb,  lK-3  ft.  high,  ap- 
pressed  hirsute:  Ifts.  nearly  entire;  lower  ones  ovate, 
obtuse;  upper  ones  much  narrower,  acute:  peduncles 
longer  than  lvs.;  fl. -heads  dense,  involucrate,  becoming 
elongated  in  fruit:  fls.  nearly  1  in.  long.  Spring  and 
early  summer.     Poor  soil,  Arabia. 

CC.    Habit  shrubby. 
glanduldsa,  Linn.    Petioles  scabrous:  Ifts.  3, digitate, 
ovate-lanceolate,  acuminate :   fls.  blue  and  white,  in  usu- 
ally axillary  racemes.     Chile  and  Peru.     B.M.  990. 

BB.    No    of  Ifts.  7-11. 
pinn^ta,    Linn.      Arborescent   or   shrubby,  6-12    ft., 
densely  branched  and  leafy:  Ifts.  7-11,  pinnate,  linear 


or  lanceolate-linear,  acute,  commonly  10-15  lines  long 
by  about  1  line  wide:  fls.  axillary,  solitary  or  clustered, 
sessile  or  pedicelled,  blue  with  white  wings.  S.  Africa. 
G.C.  III.  .'5:693.    J. H.  III.  33:591. 

The  following  points  concerning  the  Pomme  Blanche 
(which  is  also  called  Prairie  Apple,  Prairie  Turnip  and 
Indian    or    Missouri    Bread -root)    are 
taken  from  Goodale's  "Wild  Flowers  of 
America  " :  "  In  the  autumn  the  top  of  the 


Quava— Psidium  Guajava  (X  Vi) 


plant  dies  and  separates  from  the  root,  near  the  ground, 
and  is  blown  about  the  prairies.  After  the  top  has  gone 
the  root  cannot  be  readily  found,  and  hence  the  Indians 
dig  them  in  August  for  their  winter  use.  The'root  lies 
deep  in  the  ground  and  is  about  the  size  of  a  hen's  egg. 
The  outside  is  covered  with  a  thick  integument  almost 
as  tough  as  wood  and  of  a  dark  brown  color.  The  inside 
is  whitish  and  not  unlike  a  chestnut  in  appearance  and 
taste,  but  not  so  sweet.  The  Indian  women  dig  the  roots 
with  great  facility  by  means  of  a  pointed  stick  two  or 
three  feet  long."  The  roots  are  spindle-shaped  or  tur- 
nip-shaped. If  the  Indians  use  them  immediately,  they 
generally  roast  them  in  ashes.  They  are  also  dried  and 
stored  for  winter,  and  when  wanted  they  are  mashed 
between  stones,  mixed  with  water  and  baked  into  cakes 
over  the  coals.  The  root  was  frequently  found  in  the 
canoes  of  the  Indians  by  early  travelers  before  the  plant 
which  produced  it  was  known  to  white  men.  Nuttall 
wrote:  "The  taste  is  rather  insipid,  but  not  disagreeable 
either  raw  or  boiled.  Texture  laminated,  always  tena- 
cious, solid  and  never  farinaceous."  In  1846  the  Pomme 
Blanche  was  proposed  as  a  substitute  for  the  potato.  Its 
claims  to  consideration  are  discussed  in  "  Comptes  rendue 
de  I'Academie  des  Sciences,"  vols.  26,  29  and  30,  and  in 
"Le  Potager  d'un  Curieux,"  by  Pailleux  and  Bois,  with 
the  result  that  It  is  believed  to  offer  no  possibilities  of 
advance  over  the  potato.  p.  W.  Barclay. 
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PSYCHOTRIA 


PSYCHOTEIA  (Greek,  life -preserving;  referring  to 
medicinal  properties).  Eubiacece.  About  500  tropical 
or  subtropical  shrubs,  small  trees  or  rarely  herbs  bear- 
ing small  fls.  in  terminal  or  rarely  axillary,  corymbose, 
paniculate  or  head-like  cymes:  Ivs.  opposite  or  rarely 
whorled:  calyx-limb  short,  various,  often  5 -toothed: 
corolla  usually  short,  5-,  rarely  4-lobed  :  fr.  a  drupe 
with  2  smooth  hemispherical  stones.  Grumilea,  which 
differs  only  in  having  ruminate  albumen,  is  included  in 
this  genus. 

A.    Fls.  yellow. 

Cap§nsis,  Vatke  (Grumilea  Capinsls,  Sond.).  An 
evergreen  shrub  or  tree  with  shining  Ivs.  3-5xl>4-2  in. 
and  fls.  in  trichotomous,  pedunculate  corymbs :  stipules 
coriaceous,  broad:  pedicels  appressed,  hairy,  bracteated 


Psychotria  undata 


at  the  base;  ultimate  pedicel  bearing  a  6-12-fld.  umbel: 
calyx  3^  line  long:  corolla  3  lines  long,  yellow:  fr.  black. 
S.  Africa.     Cult,  in  S.  Fla. 

AA.    Fls.  white. 

unda,ta,  Jacq.  Fig.  2009.  A  glabrous  shrub;  Ivs. 
papery,  elliptical,  costate-veiny :  stipules  large,  connate, 
dimidiate-sheathing,  obovate:  panicle  sessile,  trichoto- 
mous, much  exceeded  by  the  Ivs.:  fls.  clustered,  white; 
corolla-lobes  shorter  than  tube.     Bahama,  Jamaica. 

P.  jasminiflhra,  Mast.  Shnibby:  bark  whitish:  Ivs.  3  in. 
long,  coriaceous,  pale  beneath;  nerves  obsowre:  fls.  white,  1-1/^ 
in.  long.     Braz.     G.C.  II.  12:201.     B.M.  6454. 

F.  W.  Barclay. 

PTfllEOXYLON  (Greek,  sneeze-wood).  Sapinddcece. 
P.  utile,  or  Sneezewood,  is  a  forest  tree  of  great  value 
in  South  Africa.  It  has  been  introduced  to  S.  California 
by  Dr.  F.  Franceschi,  Santa  Barbara,  who  sends  the  fol- 
lowing notes  mainly  taken  from  C.  C.  Henkel's  "Tree 
Planting  in  the  Transkeian  Territories":  It  is  a  tree 
30-.50  ft.  high,  with  a  straight  trunk  2-4  ft.  in  diam.  and 
a  beautiful  crown:  wood  extremely  heavy  and  hard, 
strong,  tough,  close-grained,  inelastic,  very  durable  in 
contact  with  the  ground,  easily  split;  used  for  piles  of 
bridges  and  jetties,  for  trucks  and  wagons,  doors  and 


PTERIDIUM 

window  frames,  fence-posts  and  lately  for  engraving. 
It  burns  readily  even  when  green.  It  takes  a  fine  polish 
like  mahogany.  Dr.  Franceschi  writes  that  the  seed 
possesses  short  vitality.  Of  several  thousand  seeds 
received  from  Kew  a  few  years  ago  not  one  germinated. 
Another  large  consignment  was  received  two  years  aga 
from  the  Cape,  but  only  a  few  seedlings  have  been  suc- 
cessfully raised  so  far.  The  tree  is  called  Sneezewood 
because  of  its  pungent  odor. 

Generic  characters :  fls.  polygamously  dioecious ;  sepala 

4,  obtuse;  petals  4;  disk  hypogynous,  annular,  glandu- 
lar; stamens  4,  alternate  with  the  petals  ;  styles  2,  or 
connate  in  one:  capsule  compressed,  2-lobed  at  apex, 
cordate  at  base,  2-celled,  2-seeded. 

titile,  Ecklon  &  Zeyher.  Sneezewood.  Lvs.  opposite; 
Ifts.  11-17,  decreasing,  entire:  racemes  axillary,  shorter 
than  lvs.:  fls.  small,  white  or  yellowish.     S.  Afr. 

W.  M. 

PTARMICA.     Included  with  Achillea. 

FT£LEA  (Greek  name  of  the  Elm  tree,  transferred  to 
this  genus  on  account  of  the  similarity  of  the  fruits). 
Sutdceae.    Hop  Tree.    Ornamental  deciduous  shrubs  or 
trees   with   alternate,  long-petioled,  usually   3-foliolate 
lvs.  and  greenish  white  fls.  in  loose  terminal  corymbs, 
followed    by    flattened    usually    broadly 
winged  and  nearly  orbicular  fruits.    The 
one  species  chiefly  cult,  is  hardy  north  — 
if    it    proves    tender,    as    it    sometimes 
does,  it  is  probably  raised  from  south- 
ern seed— and  is  a  small,  round-beaded, 
rather  loosely  branched  tree  with  glossy 
green  foliage,  adorned  in  fall  with   nu- 
merous   clusters    of    light    green   fruits 
which  remain  on  the  branches  for  some 
time  after  the  lvs.  have  fallen.  It  thrives 
best  in  a  porous,  moderately  moist  soil 
and  prefers  a  somewhat  shaded  position. 
Prop,  by  seeds  sown  in  fall;  the  varie- 
ties by  layers  or  by  grafting  in  spring  under  glass  or 
budding  in  summer  on  seedlings  of  the  type. 

The  genus  has  4  or  5  species  in  North  America,  south 
to  Mexico.  Lvs.  estipulate,  3-5-foliolate  ;  Ifts.  entire 
or  crenulate,  punctate  with  pellucid  dots:  fls.  small,  po- 
lygamous, in  terminal  corymbs;  lobes  of  the  minute 
calyx,  petals  and  stamens  4-5:  ovary  flattened,  2-celled, 
with  short  style:  fr.  a  2-seeded,  indehiscent,  small  flat- 
tened nut,  furnished  usually  with  a  broad  thin  wing. 
Bark  and  foliage  are  sometimes  used  medicinallj-  and 
emit  (as  well  as  the  fruits)  when  bruised,  a  strong,  pun- 
gent odor  resembling  somewhat  that  of  the  hop.  for 
which  the  frs.  are  said  to  have  been  used  as  a  substitute 
—  hence  the  name  Hop  Tree. 

trifoli^ta,  Linn.  Hop  Tree.  Wafer  Ash.  Fig.  2010. 
Shrub  or  small  round-headed  tree,  attaining  25  ft. :  Ifts. 
3,  sessile,  ovate  to  elliptic-oblong,  narrowed  at  both 
ends,  sometimes  acuminate,  the  lateral  ones  unequal  at 
the  base,  crenulate  or  entire,  dark  green  and  lustrous 
above,  pale  below,  glabrous  or  pubescent  when  young, 
3-5  in.  long:  fls.  %-3^  in.  across;  filaments  villous  be- 
low: fr.  about  1  in.  long,  broadly  winged.  June.  N.  Y. 
to  Fla.,  west  to  Minn.  S.S.  1:33,  34.  G.C.  III.  16:375. 
Several  varieties  are  in  cultivation,  of  which  var.  ailrea, 
Hort.  (P.  aurea,  Hort.),the  Golden  Hop  Tree,  with 
yellow  foliage,  is  the  best  known.  Var.  glailca,  Kirchn. 
{']  va.r.  pubescens,  Fursh).  Lvs.  grayish  green,  pvibes- 
cent  when  young.  Var.  m611is,  Torr.  &  Gray  (P.  vnUlis, 
Curtis.  P.  rhombifdlia,  Heller).  Branchlets,  inflor- 
escence and  lvs.  beneath  pubescent  or  tomentose.  N.  C. 
and  Fla.  to  Ariz.  More  tender  than  the  northern 
glabrous  form  and  rarely  cultivated. 

P.  angustifblia,  Bentb.  (P.  Baldwini,  Torr.  &  Gray).  Slirub, 
attaining  25  ft.,  with  smaller  and  narrower  Ifts.,  1-23^  in.  long: 
fls.  larger:    fr.  witli  narrower  wing,  emarginate  at  the   ba.se. 

5.  C.  to  Fla.,  and  Tex.  to  Colo..  Calif,  and  Mex.— P.  dptera. 
Parry.  Shmb,  attaining  15  ft. :  Ifts.  very  small,  becoming  1  in. 
long:  corymbs  few-fid.:  fr.  wingless  or  nearly  so.  Calif.  (i.F. 
3:333.    Both  last  named  species  are  not  hardy  north. 

Alfred  Rehder. 

PTERlDITIM  (Greek,  ivith  the  form  of  Pferis).  Pohj- 
podi()vea>.  A  genus  of  large,  teriiately  divided  ferns 
commonly    known    as    Bracken   or    Brakes,   with    the 


PTERIDIUM 


PTERIS 
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sporangia  borne  on  a  marginal  line-like  receptacle  as  in 
Pteris  (Fig.  2011)  and  covered  with  a  marginal  indu- 
sium,  but  with  an  additional  membranous  indusiura 
within  the  receptacle.    Commonly  known  as  Pteris. 

aquilinum,  Kuhn.  Lvs.  scat- 
tered from  an  underground  rlii- 
zome,  2-9  ft.  high,  ternately  com- 
pound. Field  and  waste  places  in 
some  of  its  forms  thi'oughout  the 
world.         L.  M.  Underwood. 


2011.  Fruiting  pinnule 
of  common  brake. — 
Pteridium  aauilinum. 

Natural  size. 


PTfiRIS  (Greek  name  for  a 
fern,  from  a  word  meaning  wing; 
alluding  to  the  prevalence  of  pin- 
nate forms).  Poltjpodictcece.  A 
large  genus  of  widely  distributed  ferns  with  the  spor- 
angia borne  on  a  marginal  line-like  receptacle  that  con- 
nects the  free  ends  of  the  veins,  and  with  the  more  or 
less  altered  margin  of  the  leaf  rolled  over  to  form  a  con- 
tinuous indusium.  Many  of  the  forms  are  among  the 
commonest  species  of  ferns  in  the  trade  and  are  quite 
generally  used  for  table  decoration.  For  culture,  see 
J>^ern. 

INDEX. 

S.  L.  refers  to  supplementary  list. 


adiatitoides,  S.  i 
albo-Iineata,  2. 
angustata,  3. 
aqxdlina,  s.  L. 
argyrsea,  7. 
Bausei,  6. 
blaurita,  11. 
Cretica,  2. 
Ohinensis,  s.  l. 
cristata,  3,  11. 
densa,  3. 
ensiformis,  4. 
geranifolia,  S.  l 
Gilbertii,  3. 
hastata,  s.  l. 


heterophylla,  8. 
inequalis,  5. 
internata,  8. 
leptophylla,  13. 
longifolia,  1. 
magniflea,  2. 
major,  2. 
maxima,  11. 
Mayii,  2. 
nemoralis,  11. 
nobilis,  2. 
Ouvrardl,  3. 
palmata,  s.  L. 
plumosa,  S.  L. 
quadriaurita,  7. 


regina,  s.  L. 
scaberula,  10. 
semipinnata,  6. 
serrulata,  3. 
Sieboldii,  s.  L. 
Smithiana,  9 . 
Smithii,  9. 
Suorardii,  S.  L. 
tremula,  9. 
tricolor,  7. 
variegata,  9. 
Victorije,  4. 
voluta,  3. 
WaUiehiana,  12. 
Wimsetti,  s.  L. 


A.  Veins  free  throughout. 

B.  Lvs.  simplj/  pinnate,  the  lower 

pinme  not  diritled 1.  longifolia 

BB.  Lvs.    simplu   pinnate,    hut    the 

lower  pinnce  forked 2, 

3 


BBB.  Lvs.  with  lowest  pinnce  pinnate. 

3BBB.  Lvs.  with  lowest  pinnce  bipin- 
natifid. 
C.  Lowest  pinnce  enlarged 


Cretica 

serrulata 

ensiformis 

inaequalis 

semipinnata 


quadriaurita 
heterophylla 
tremula 
scaberula 


9 
CC.  Lowest  pinnce  not  enlarged  ..10 
Veins  free,  except  for  a  single  low 

arch  next  the  midvein 11 

12, 

Veins    uniting,    forming    copious 
meshes  . . , 13.  leptophylla 


biaurita 
Wallicliiana 


1.  longifdlia,  Linn.  Lvs.  1-2  ft.  long,  4-9  in.  wide, 
lanceolate,  often  narrowed  below;  pinn^  20-30  on  each 
side,  linear,  entire.  Tropical  regions  all  around  the 
world,  extending  to  southern  Florida.  Var.  Mariesii, 
Hort.  Fronds  shorter  and  pinnules  straighter,  the  plant 
keeping  closer  to  the  pot ;   a  good  horticultural  form. 

2.  Cr6tica,  Linn.  Lvs.  6-12  in.  long,  on  slender,  straw- 
colored  stalks,  consisting  of  a  terminal  pinna  and  2-6 
opposite  sessile  pairs,  the  upper  often  decurrent,  the 
lower  pairs  cleft  nearly  to  the  base  into  2  or  3  pinnules. 
Quite  generally  distributed  in  tropical  regions,  extend- 
ing to  central  Florida.  Many  varieties  are  in  cult.,  of 
which  var.  albo-lineS,ta,  Hort.  (Fig.  2012),  is  one  of  the 
finest,  with  broader  pinnw  and  a  broad,  central,  whitish 
band.  Var.  mijor  and  var.  n6bilis  are  larger  horticul- 
tural forms,  and  var.  magnlfica  and  var.  M^yii  (P. 
Mdyii)   are  still  more  developed. 

3.  serrulata,  Linn.  f.  Lvs.  3-12  in.  long,  on  slender 
brownish  stalks,  consisting  of  a  terminal  pinna  and  5-6 
pairs  of  lateral  ones,  the  upper  ones  decurrent  and  the 
lower  forked  into  2  or  3  branches  or  with  second  branch 
above  the  basal  one;  pinnee  narrow,  the  indusium  not  ex- 


tending to  the  apices, which  are  sharply  serrulate.  China 
and.Japan.  — Many  monstrous  and  distorted  forms  appear 
in  cult.,  giving  rise  to  such  varietal  names  as  angustiita, 
crist&ta,  cristata  nana  compacta,  cristata  variegata, 
d6nsa,  Gilbertii,  Ouvrdrdi  {P.  Onvrardi,  Hort.),  voliita, 
etc.,  but  these  cannot  be  regarded  as  true  varieties  in 
any  scientific  sense. 

4.  ensif6rmis,  Burm.  Lvs.  of  2  sorts,  the  sterile  with 
elliptic  or  elliptic-lanceolate  segments,  the  lower  pinnae 
5-7-parted,  the  upper  gradually  simpler;  sporophylls 
similar  but  taller  and  with  longer  and  much  narrower 
divisions.  India  to  Polynesia;  often  confused  with  the 
preceding  species,  as  both  are  more  or  less  common  in 
cult.  Var.  Victdriae  {P.  Victoria',  Hort.)  is  a  garden  va- 
riety with  leaves  variegated  with  white. 

5.  inaequalis,  Baker.  Lvs.  ovate -deltoid,  18-24  in. 
long,  10-15  in.  wide,  with  4-5  pairs  of  pinnate  or  pinnati- 
fld  pinnae  followed  by  2-3  pairs  of  broadly  linear  simple 
ones  and  ending  in  a  long,  terminal,  irregularly  pin- 
natifid  portion;  divisions  of  the  lower  sides  of  the  pin- 
nae uniformly  miich  longer  and  larger  than  the  upper 
ones.    China  and  Japan. 


2010.   Ptelea  trifoliata.  the  Hop  Tree,  in  fruit  (Xi4). 

6.  semipinnata,  Linn.  Lvs.  12-18  in.  long,  the  upper 
portion  simply  pinnate  with  decurrent  pinnae,  the  4  or 
more  lowest  pinnatifid  on  the  lower  side,  the  upper  side 
of  the  secondary  rachises  bordered  by  a  narrow  lamina. 
India,  China,  Japan  and  the  East  Indies.  — Var.  Bailsei, 
(P.  Bausei,  Hort.)  is  a  garden  form. 

7.  quadriaurita,  Retz.  Lvs.  up  to  2-3  ft.  long,  on 
strong,  pale  stalks,  with  a  terminal  central  pinna  cut 
down  to  the  rachis  into  numerous  linear-oblong  lobes, 
and  below  this  several  similar  pinnae  on  each  side,  the 
lowest  of  which  are  usually  again  compound  with  simi- 
lar but  smaller  ones  branching  from  the  lower  side  at 
base.  All  tropical  regions.  — Var.  argyraea  (P.argyraa, 
Moore)  is  a  form  with  a  white  band  down  the  centers 
of  the  pinnae.  Var.  tricolor  (P.  tricolor,  Linden)  is  simi- 
lar but  has  a  tinge  of  red  in  addition. 

8.  heterophylla,  Linn.  Lvs.  6-8  in.  long,  on  pale  stalks, 
of  2  sorts;  sterile  lvs.  elliptic, deeply  incised;  sporophylls 
narrowly  linear-elliptic,  with  broad  indusia  and  sterile 
apices  ending  in  2-3  teeth;  both  sorts  bipinnate  in  the 
lower  portions.  West  Indies  to  Brazil.  Sometimes 
referred  to  a  distinct  genus,  Anopteris.  Var.  internata 
(P.  internata,  Moore)  is  a  garden  variety  with  smaller 
sporophylls  and  broader  segments. 
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9.  tr6mula,  R.  Br.  Lvs.  2-4  ft.  long,  on  polished 
chestnut-brown  stalks;  upper  pinnae  simply  pinnate, 
lower  often  much  compound:  sori  copious,  sometimes 
filling  up  the  whole  segment  except  the  rachis.  Australia, 
New  Zealand.  — Many  forms  occur  in  cult,  as  var,  Smith- 
itoa  (P.  Smithii,  Hort.),  variegata,  etc. 


2012.    Pteris  Cretica,  var.  albo-lineata. 

10.  8cab6rula,  Richard.  Lvs.  12-18  in.  long,  on  brown- 
ish scabrous  stalks,  lanceolate-ovate  in  outline,  tripin- 
nate  or  quadri-pinnatitid  throughout;  rachis  tiexuous, 
scabrous;  sori  at  maturity  covering  nearly  the  entire 
surface  of  the  narrow  lanceolate  segments.  New  Zea- 
land. 

11.  biaurlta,  Linn.  (P.  maxima,  Biiker.  P.  nemordlis, 
Willd.).  Lvs.  15-30  in.  long,  with  a  terminal  pinna  6-9 
in.  long  cut  into  narrow  round-pointed  divisions  on  7-10 
pairs  of  similar  lateral  ones,  the  lowest  pair  bearing  a 
fork  on  the  lower  basal  side.  All  tropical  regions.— 
Habit  very  like  P.  quadriaurita,  from  which  it  differs 
chiefly  in  the  venation.  Var.  cristita  (P.  maxima,  var. 
cristdta,  Hort.)  is  a  cult.  form. 

12.  "Walliclii^na,  Agardh.  Lvs.  tripartite,  with  the 
lateral  divisions  again  forked,  the  central  one  reaching 
2  ft.  long,  with  numerous  lanceolate  sessile  opposite 
pinnules,  cut  again  into  numerous  narrow  lobes  one- 
eighth  in.  wide.  India,  Japan  and  the  Philippine  Islands. 

13.  leptoph^Ua,  Swz.  Lvs.  deltoid,  9-12  in.  each  way, 
on  straw-colored  stalks  ;  upper  pinna  simple,  those 
below  pinnatifid  to  a  winged  rachis,  the  lowest  similarly 
bipinnatifld  at  the  base;  veins  fine;  sori  not  reaching 
the  tips  of  the  segments.    Brazil. 

The  following  are  mostly  synouyms  and  trade  names  that 
cannot  be  afeounted  for  by  the  writer:  P.  adiantoldes. — P.. 
aquillna.  See  Pteridium.— P.  Ohi7ie7isis  is  possibly  a  var.  of 
P.  serrulata.— P.  geranifblia  is  a  species  of  Doryopteris.- P. 
hastdta^'PeWv^a.  hastata.— P.  palmata  possibly  referable  to 
Doryopteris.— P.  plumbsa.—P.  regina. — P.  Sieboldii.—P.  Suor- 
drdii.-P.  Wimsetti.  L.  M.  UNDERWOOD. 

PTEROCARYA  (Greek,  pteros,  wing,  and  karya,  nut; 
referring  to  the  winged  nuts).  Juglanddcece.  Orna- 
mental deciduous  trees,  with  large,  alternate,  pinnate 
lvs.,  rather  inconspicuous  greenish  fls.  in  pendulous 
catkins,  and  long,  pendulous  racemes  of  small,  winged 
fruits.  The  three  cultivated  species  are  hardy  as  far 
north  as  Massachusetts,  except  some  tender  varieties  of 
P.  stenoptera.  They  are  handsome  trees  of  rapid  growth, 
with  graceful  dark  green  foliage,  decorated  in  summer 
and  fall  with  the  long,  drooping  racemes  of  light  green 
fruits.    They  thrive  best  in  rich  and  moist  soil,  but  also 


grow  in  drier  localities.    Propagated  by  seeds  sown  in 
fall  or  stratified,  and  by  layers  and  suckers. 

A  genus  of  about  7  species  in  the  Caucasus  region, 
China  and  Japan.  Branches  with  lamellose  pith :  lvs. 
odd-pinnate,  with  almost  sessile  Ifts. :  fls.  monoecious,  in 
pendulous  catkins,  appearing  with  the  lvs.;  starainate 
catkins  rather  dense,  fls.  consisting  of  3  connate  bracts, 
1-4  sepals  and  6-18  stamens;  pistillate  catkins  slender, 
the  1-celled  ovary  enclosed  in  a  connate  involucre  elon- 
gated into  a  4-toothed  beak,  stigmas  2 :  fr.  a  small  1- 
seeded,  winged  nut,  4-celled  at  the  base.  In  germination 
the  4-lobed  cotyledons  are  borne  above  the  ground  and 
become  green,  while  in  Juglans  and  Hicoria  they  remain 
inclosed  in  the  nuts. 
A.    Winter-biids  naked,  usually  several  in  each  axil. 

fraxinifdlia,  Spach.  (P.  Caucdsica,C.A.'M.ej.).  Tree, 
to  60  ft.,  with  spreading  branches,  often  rising  in  several 
stems  from  the  ground:  lvs.  8-15  in.  long,  with  glabrous 
terete  rachis;  Ifts.  11-25,  oblong  to  oblong-lanceolate, 
acute  or  acuminate,  serrate,  pubescent  only  in  the  axils 
of  the  veins  beneath,  2-4  in.  long:  stamens  10-16:  fr. 
with  semi-orbiculate  wing,  about  %  in.  broad,  in  racemes 
to  18  in.  long.  W.  Asia.  Gn.  34,  p.  219.  G.C.  III.  4:381. 
—  P.  SpacJiidna,  Lav.  {P.  dumosa,ha;v.),  is  hardly  dif- 
ferent, except  that  it  is  more  shrubby  and  tender. 

sten6ptera,  DC.  {P.  Sinensis,  Hort.  P.  Japdnica, 
Hort.).  Fig.  2013.  Tree,  similar  to  the  preceding:  lvs. 
6-12  in.  long,  with  the  rachis  winged  and  pubescent  be- 
neath; Ifts.  11-21,  oblong,  acute,  serrate,  pubescent  be- 
neath on  the  midrib,  2-4  in.  long:  stamens  6-10:  fr. 
with  oblong  or  oval-oblong,  usually  upright  wings  di- 
verging at  a  narrow  angle.  China.  — This  is  a  variable 
species,  and  the  varieties  are  of  different  degrees  of 
hardiness.  The  form  cultivated  in  the  Arnold  Arboretum 
has  proved  as  hardy  as  the  preceding  species. 
AA.  Winter-bnds  covered  with  2-S  dark  brown,  large 
scales,  falling  off  early  in  spring:  accessory 
buds  wanting. 

rhoifdlia,  Sieb.  &  Zucc.  (P.  sorbifblia,  Sieb.  &  Zucc. 
P.  Uei'igclta,  Hort.).  Tree,  attaining  80  ft.,  with  spread- 
ing branches:  lvs.  8-15  in.  long,  with  terete-pubescent 
or  almost  glabrous  rachis;  Ifts.  11-21,  oblong  or  oblong- 
lanceolate,  acuminate,  pubescent  on  the  veins  beneath 


2013.   Pterocarya  stenoptera  (X  1-5). 

or  almost  glabrous,  2-4  in.  long:  fr.  with  a  broad 
rhombic  wing,  about  1  in.  across.  Japan.  S.Z.  2:150.— 
This  species  is  an  important  forest  tree  in  Japan  and 
has  proved  hardy  at  the  Arnold  Arboretum. 

Alfked  Rehdbr. 


PTEROSPERMUM 

PTEROSPfiRMUM  (Greek,  winged  seed).  Stercu- 
li()ce(r'.  A  seiius  of  about  15  species  of  trees  or  shrubs 
from  tropical  Asia.  Lvs.  2-ranked,  leathery,  simple  or 
lobed:  peduncles  1-3,  terminal:  bractlets  entire  or  lacini- 
ate,  persistent  or  not:  sepals  5,  more  or  less  connate; 
petals  5,  deciduous  with  calj-x :  staminal  column  short, 
bearing  3  linear,  2-celled  anthers  between  each  pair  of  the 
5  ligulate  staminodia:  ovary  inserted  at  summit  of  stami- 
nal column,  3-5-celled ;  style  entire ;  stigma  5-furrowed ; 
ovules  many:  capsule  somewhat  woody,  terete  or  5-an- 
gled.    Flora  of  British  India  1:366. 

acerifdlium,  Willd.  Large  tree:  lvs.  10-14  in.  x  6-12 
in.,  roundish  or  oblong,  often  lobed,  palraately  5-7- 
nerved ;  nerves  prominent  beneath :  bractlets  laciniate : 
fl.-buds  oblong,  obtuse,  5-angled,  rusty  tomentose:  fls. 
5-6  in.  across,  pure  white,  fragrant;  sepals  linear-ob- 
long, thick;  petals  linear-oblong:  capsule  4-6  in.  long, 
5-celled  ;  seeds  many  ;  wing  large,  thin.  B.M.  620. 
Cult,  in  S.  Calif.  p,  ^   Barclay. 

PTEROSTtRAX  (Greek,  pf eras,  wing;  alluding  to 
the  winged  or  ribbed  fruit,  by  which  it  is  distinguished 
from  the  allied  genus  Styrax).  Sti/racdcece.  Ornamen- 
tal deciduous  trees,  with  rather  large,  alternate,  denticu- 
late lvs.  and  white  fls.  in  showy  pendulous  panicles, 
followed  by  small  rather  inconspicuous  fruits.  They  are 
only  precariously  hardy  as  far  north  as  Mass.  in  shel- 
tered positions.  In  June  they  are  very  attractive,  with 
their  graceful  drooping  panicles  of  numerous  deutzia- 
like  fragrant  flowers.  They  thrive  best  in  a  moderately 
moist  sandy  loam  and  are  prop,  by  seeds  or  layers  and 
also  by  greenwood  cuttings  under  glass.  About  3  spe- 
cies in  China  and  Japan.  Small  trees:  fls.  in  large  pan- 
icles terminal  on  short  branchlets  ;  calyx  5-toothed; 
corolla  5-parted  almost  to  the  base;  stamens  10,  some- 
what longer  than  the  corolla  and  slightly  exceeded  by 
the  slender  style  :  ovary  3-celled  :  fr.  a  ribbed  or 
winged,  1-  to  2-seeded  nut.  Sometimes  united  with 
Halesia,  from  which  it  is  distinguished  chiefly  by  the 
panicled  drooping  inflorescence  and  the  5-merous  fls. 

hlspida,  Sieb.  &  Zucc.  {ffalesiahispida, Mast.).  Fig. 
2014.  Tree,  attaining  25  ft.,  with  slender  spreading 
branches  forming  an  open  head:  lvs.  short- petioled, 
ovate  to  oblong,  narrowed  at  the  base,  acute  or  acumi- 
nate, almost  glabrous  or  pubescent  on  the  veins  be- 
neath, light  green  above,  grayish  green  beneath,  4-7  in. 
long:  panicles  4—6  in.  or  more  long:  fls.  creamy  white, 
fragrant,  about  M  in.  long:  fr.  10-ribbed,  thickly  cov- 
ered with  bristly  hairs,  %  in.  long.  June.  Japan.  G.C. 
II.  22:177.  Gn.  8,  p.  243;  26,  p.  23;  34,  p.  111.  R.H. 
1875,  p.  308.    G.F.  5:389.    M.D.G.  1899:353. 

corymbdsa,  Sieb.  &  Zucc.  (Hale.iia  corymbdsa, 
Nichols.).  Small  tree,  closely  allied  to  the  preceding: 
lvs.  broader,  oval  or  ovate,  sparingly  stellate-pubescent 
on  both  sides;  panicle  broader:  fr.  with  4—5  narrow 
wings,  tomentulose.  June.  Japan.  — Seems  to  be  more 
tender  than  the  preceding  and  is  but  rarely  cultivated. 

Alfred  Rehder. 

PTEROXYLON.    See  Pfwroxylon. 

PTILOMERIS  is  considered  by  Gray  as  a  subgenus 
of  Baeria.  P.  coronaria,  Nutt.,  is  the  plant  known  to 
the  trade  as  Shortia  Californica.  It  is  described  and 
figured  in  this  work  under  Actinolepis. 

PTILOTUS  exaltatus.    See  Trichinium. 

PTYCHORAPHIS  (Greek,  folded  and  raphe).  Pal- 
mdcece.  A  genus  of  3  species  of  Malayan  palms.  Of 
P.  augusfa,  Wm.  Watson  writes:  "It  is  as  graceful  as 
Cocos  Weddeliana  or  Geonoma  gracilis,  and  it  grows 
as  freely  under  cultivation  as  either  of  these  popular 
palms."  This  rare  palm  has  been  offered  in  America 
but  is  not  known  to  be  cultivated.  The  genus  contains 
3  species,  one  from  Singapore,  one  from  the  Philippines 
and  one  from  Nicobar. 

The  genus  is  placed  next  to  Rhopaloblaste  by  Drude 
in  Engler  and  Prantl's  Natiirlichen  Pflanzenfamilien 
and  distinguished  by  the  ridge  of  the  forked  raphe  and 
deeply  ruminate  seed,  while  the  rumination  of  the 
upper  parts  of  the  seed  is  flattish. 
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angtista,  Becc.  Trunk  becoming  80-100  ft.  high, 
slender,  smooth:  lvs.  becoming  8-12  ft.  long;  pinnae 
2-3  ft.,  linear,  acuminate,  bright  green:  fr.  elliptical- 
oblong,  red:  seed  grooved  on  one  side.    Nicobar. 

F.  W.  Barclay. 


2014.  Pterostyrax  hispida  (X%). 

PTYCHOSPfiRMA  (Greek  words,  probably  referring 
to  the  ruminate  albumen  of  the  seed).  Palmdcew.  The 
following  names  have  appeared  in  American  trade  cat- 
alogues: Ptycliosperma  Alexandrce,  Cunninghamiana 
and  Seemannii.  These  are  all  referred  below  to  other 
genera.     For  P.  elegans,  consult  Seaforthia. 

P.  alba,  Scheff.  See  Dictyosperma  alba.— P.  Alexdndrce,  F. 
Muell.  SeeArehontophoenixAlexandrse.— P.  Cunninghamiana, 
H.  Wendl.  See  Archontophoenlx  Cunninghamii. — P.  elegans, 
Blume.  Consult  Seaforthia.—  P.  Rumphii.  Consult  Drymo- 
phlasus.— P.  Seimannii.   See  Balaka. 

PUCCOON.     Lithospermum.. 

PUCCOON,  RED.     Sanguinaria. 

PUCCOON,  YELLOW.     Hydrastis. 

PUCHA-PAT.     Name  in  India  of  Patchouli. 

PUDDING  BERRY.     Cornus  Canadensis. 

PUERARIA  (M.  N.  Puerari,  botanist  of  Geneva). 
Leguminds(P.  Ten  twining  Asian  herbs  or  shrubs, 
closely  allied  to  Dolichos  and  Phaseolus,  but  differing 
among  other  things  in  the  beardless  style,  tumid  nodes 
of  the  racemesjand  monadelphous  stamens.  Lvs.  3-foli- 
olate  and  stipellate,  the  Ifts.  sometimes  lobed:  fls.  often 
large,  pea-shaped,  in  long  and  dense,  often  compound, 
racemes;  standard  usually  spurred  at  the  base,  about 
equaling  the  wings  and  keel:  pod  flattish,  linear,  many- 
seeded. 

Thunbergid,na,  Benth.  (Dolichos  JapSnicus,  Hort. 
Pachyrlzus  Thunbergidnus,  Sieb.  &  Zucc).  KuDzu 
Vine.  Perennial  with  large  tuberous  starchy  roots, 
making  a  most  remarkably  vigorous  growth  of  slender, 
hairy,  twining  stems:  Ifts.  rhombic-ovate  to  nearly  or- 
bicular-ovate, variously  lobed,  biit  the  margins  entire 
and  ciliate:  fls.  pea-shaped,  purple,  in  axillary  spikes 
late  in  the  season,  not  showy:  pod  large  and  flat. 
Japan  and  China.  A.G.  13:387;  21;  505.  rIG.F.  6:505. 
R.H.  1891,  p.  31.  Gt.  45:1429.-A  hardy  vine  remark- 
able for  the  great  rapidity  of  its  growth,  and  most  use- 
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ful  for  covering  arbors  and  verandas.  From  a  well- 
established  root,  vines  will  grow  40-GO  ft.  in  a  single 
season,  producing  a  profusion  of  very  large  Ivs.  In  the 
North  the  plant  dies  to  the  ground  in  the  winter,  but  in 
the  South  the  top  becomes  woody.  The  large  fleshy  root 
assumes  most  curious  shapes,  the  main  branches  often 
being  4-5  ft.  long.  Georgeson  writes  of  the  plant  in 
Japan:  "The  roots  are  fleshy  and  yield  starch  of  excel- 
lent quality;  the  tough  fiber  of  the  inner  bark  is  manu- 
factured into  a  sort  of  cloth  which  combines  fineness  with 
remarkable  strength;  and  in  certain  situations  the  vine 
is  unparalleled  for  ornament  and  shade."  The  fls.  are 
mostly  borne  on  the  woody  stems,  but  these  stems  usu- 
ally do  not  persist  north  of  Philadelphia,  and  even  rarely 
there.  With  age,  the  tops  are  more  likely  to  survive  the 
winter.  Prop,  by  division  of  the  roots,  or  by  seeds  when 
they  can  be  had;  also  by  cuttings  and  layers,    j^  n.  B. 

PUFF-BALLS.    See  page  1045. 

FULMONARIA  (Latin,  hing;  the  herb  having  been 
considered  a  remedy  for  diseases  of  the  lungs).  Bor- 
ragindcece.  Lungwort.  About  6  species  of  mostly 
European  perennial  herbs,  with  creeping  rootstocks  and 
rather  large,  blue  or  purple  fls.  in  terminal  cymes. 
Calyx  tubular-bell-shaped,  5-toothed  or  cleft  to  the 
middle  only;  corolla-tube  straight,  naked  or  pilose; 
limb  5-lobed;  stamens  included  in  corolla-tube:  nuts 
smooth.    Mertensia  has  a  short,  open,  more  deeply-cleft 

calyx,  exserted  stamens, 
and  slightly  fleshy  nuts. 
Pulmonarias  are  of  easy 
cultivation,  preferring 
light  soil,  not  very  dry, 
in  open  or  partially 
shaded  positions.  They 
are  readily  propagated 
by  division.  Divide  the 
clumps  every  two  or 
three  years. 

A.  Li'S.  irhife-spotferl. 
B.  Plant  iH'rij glandular. 
sacchard.ta,  Mill. 
Bethlehem  Sage.  Fig. 
2015.  Height  6-18  m. : 
stem  setose-hairy,  with 
articulate  glands :  radical 
Ivs.  oval  -  acuminate  at 
both  ends,  slightly  de- 
current,  larger  than  in 
following  species:  fls. 
whitish  or  reddish  vio- 
let. April,  May.  In  shady 
places,  Europe. 

BB.  Plant  rough  -hairy 
but  slightly  if  at  all 
glandular. 

officin&,lis,  Linn.  (P. 
mariddta,  F.  G.  Dietr.). 
Height  0-12  in. :  radical 
Ivs.  in  distinct  tufts, 
ovate  -  oblong  to  nearly 
linear,  on  long  footstalks, 
coarsely  hairy,  more  or 
less  spotted :  fls.  in  ter- 
minal forked  cymes,  red 
Woods,  Europe. 


2015.  Pulmonaria  saccharata. 

(X  %.) 

fading  to  violet.     April. 


AA.    l/vs.  entirely  green. 

angustifdlia,  Linn.  Height  6-12  in. :  stem  setose- 
hairy,  having  a  few  glands:  radical  Ivs.  elliptic-lanceo- 
late to  lanceolate,  decurrent  on  petiole:  fls.  blue.  April, 
May.   Woods,  Europe. 

P.  dlha,  Hort.  Saul,  is  presumably  Mertensia  Sibirica,  var. 
alba.— P.  Sibirica.  See  Mertensia  Sibirica. — P.  Virginica.  See 
Mertensia  pulmonarioides.  p_  \y_  BakOLAV. 

PULSATILLA.     See  A  iiemone. 


PULTEN.ffiA  is  one  of  many  genera  of  Australian 
shrubs  of  the  legume  family  with  clusters  of  yellow 
pea-shaped  flowers.  Pultenseas  are  practically  unknown 
in  American  floriculture.  Seventy-five  species  are  dis- 
tinguished in  Flora  Australiensis  2:107-140  (1864).  For 
general  purposes  these  plants  are  presumably  inferior 
to  Cytisus  Canariensis. 

PUMPKIN.     See  Squash. 

P&NICA  (Pmhicms,  Carthaginian:  hence  Malum ptini- 
cnm,  "apple  of  Carthage,"  an  early  name  of  the  Pome- 
granate).   Lythrdceu'.    Genus  of  1  species. 

Granatum,  Linn.  Pomegranate,  which  see.  A  large 
deciduous  shrub  or  small  tree,  with  mostly  opposite  or 
clustered  oblong  or  obovate  obtuse  entire,  glabrous  and 
more  or  less  shining  Ivs. :  fls.  axillary,  solitary  or  in 
small  clusters,  orange-red,  showy;  calyx  tubular,  the 
short  lobes  5-7  and  persistent  on  the  top  of  the  fruit  (as 
on  an  apple) ;  petals  equal  in  number  to  the  calyx-lobeSj 
inserted  between  the  lobes,  lanceolate  to  obovate, 
wrinkled:  ovary  imbedded  in  the  calyx-tube  (or  recep- 
tacle-tube), comprising  several  locules  or  compartments 
in  two  series  (one  series  above  the  other),  ripening  into 
a  large,  juicy,  many-seeded  pome-like  berr3\  Persia  to 
N.  W.  India. —A  handsome  plant,  with  showy  fls.  1  in. 
across  in  summer.  Hardy  as  far  north  as  Washington 
and  Baltimore.  It  is  also  grown  as  a  conservatory 
plant,  blooming  in  winter  as  well  as  in  summer.  For 
ornament,  the  double-flowering  kinds  are  the  most 
popular  (F.S.  13:1385,  as  P.  Granatum  Legrellei). 
There  are  many  named  varieties.  The  treatment  of  the 
fruit-bearing  varieties  is  discussed  under  Pontegranate. 

Yar.  n&,na,  Hort.  (P.  »if)n«,  Linn.).  Dwarf  Pome- 
granate, seldom  growing  higher  than  a  man,  and  usually 
treated  as  a  pot-plant  in  the  North.  It  is  the  best  kind 
for  greenhouse  use.  The  double-fld.  form  is  most  com- 
mon. B.M.  634.  It  is  as  hardy  as  the  species,  and  is 
suitable  for  outdoor  work  where  the  climate  is  not  too 
severe.  On  the  Pacific  coast  it  is  grown  as  a  hedge 
plant  as  far  north  as  San  Francisco.  Both  this  and  the 
species  are  easily  grown  by  cuttings  of  dormant  wood, 
as  currants  are,  but  the  cuttings  should  be  started  in- 
doors with  some  heat.  l_  pj    b_ 

PURIFICATION     FLOWER.       Same    as    snowdrop, 

Galantltus  nivalis. 

PURPLE  CONE-FLOWER.     Echinacea. 
PURPLE  WREATH.     Petrea. 

P^RSHIA  (alter  F.  T.  Pursh,  or  Pursch,  as  is  the 
original  spelling  of  his  name  (1774-1820);  born  at 
Grossenhain,  in  Saxony,  not  at  Tobolsk,  in  Siberia,  as 
is  frequently  stated;  traveled  in  this  country  and  wrote 
a  flora  of  North  America.)  Kosdcew.  Low  deciduous 
spreading  shrub  with  alternate,  mostly  fascicled,  small, 
cuneate  and  tridentate  Ivs.,  rather  small,  solitary,  yel- 
lowish fls.  and  inconspicuous  fruits.  Of  little  ornamen- 
tal value  with  its  sparse  grayish  or  bluish  green  foliage 
and  its  rather  inconspicuous  fls.,  and  but  rarely  culti- 
vated. Probably  hardy  as  far  north  as  Mass.,  requirinjr 
sunny  position  and  well-drained  peatj'  soil;  an  excess 
of  moisture,  especially  during  the  winter,  proves  fatal 
to  it.  Prop,  by  seeds  and  probably  by  layers.  But  one 
species,  native  of  western  N.  America  and  allied  to  Cer- 
cocarpus:  petals  5;  stamens  numerous;  pistils  1  or 
sometimes  2 :  fr.  a  pubescent  leathery  akene  exceeding 
the  persistent  calj'x. 

tridentata,  DC.  Diffusely  branched  shnib,  attaining 
5,  rarely  10  ft. :  Ivs.  cuneate-obovate,  3-lobed  at  the 
apex,  whitish  pubescent  beneath,  %,-'%  in.  long:  fls. 
solitary  on  short  branchlets,  almost  sessile,  yellowish, 
about  '%  in.  across:  fr.  ovate-oblong,  acuminate.  Ajiril 
-July.  Ore.  to  Wyoming,  New  Mex.  and  Calif.  B  \i. 
17:1446.  — Var.  glaiiduldsa,  Jones  {P.  glandutd.^a.  Cur- 
ran),  is  glandular  and  has  very  small,  almost  glabn  ns 
Ivs.,  sometimes  pinnately  5-lobed.    Alfred  Rehdek. 

PURSLANE.     Portiilaca  oleracea. 


PULSE.     See  Legumes. 


PURSLANE,  WINTER.     Montia  perfoliaia. 


PUSCHKINIA 


PVRACANTHA 
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PUSCHKlNIA  (Count  M.  Puschkin,  Russian  poet). 
FAlidcea'.  A  genus  of  2  species  of  liardy  spring-bloom- 
ing bulbs  from  S.  Asia,  with  clusters  of  small  6-lobe(i 
white  fls.,  each  narrow  lobe  being  prettily  lined  with 
blue.  A  good  specimen  may  have  as  many  as  10  tls., 
•each  '%  in.  across.  The  peculiar  feature  of  the  genus 
is  the  crown  on  which  the  stamens  are  borne.  This  is 
a  white  body  of  petal-like  texture,  having  6  lobes,  each 
of  which  is  variously  toothed.  The  genus  is  allied  to 
Seilla  and  Chionodoxa.  Lvs.  2-;!,  linear,  surrounding 
the  lower  part  of  the  scape.     Excellent  early  plants. 

scilloldes,  Adams  {Addmsia  scilloldes,  Willd.). 
Height  4-12  in.:  bulb  globular,  about  %  in.  thick:  lvs. 
as  long  as  scape,  3^-1  in.  wide:  raceme  1-10-fld.;  pedi- 
cels slender,  erect:  perianth  usually  bluish  white;  di- 
visions elliptic-oblong,  three  times  as  long  as  the  tube; 
crown  one-third  as  long  as  divisions,  cleft  to  middle 
into  truncate  or  refuse  teeth.  Var.  Libanbtica,  Boiss. 
{P.  Libin>6tic(i,  Zucc),  differs  from  the  type  in  having 
divisions  of  perianth  %  in.  long  and  the  teeth  of  the 
crown  more  acute  and  bifid.  Gn.  .'52,  p.  5;  54,  p.  219. 
B.M.  2244.    P.S.  21:2220  (as  P.  sicula). 

F.  W.  Barclay  and  W.  M. 

PUTRANJiVA  (meaning  obscure).  Euphorbidcew. 
A  genus  of  2  species  of  tender  evergreen  trees  native 
of  India.  Lvs.  alternate,  undivided,  entire  or  serrulate: 
fls.  axillary,  small,  yellow  or  white,  monoecious  or 
diciecious,  the  female  subsolitary,  the  male  clustered  ; 
stamens  l-.S  :  ovary  2-3-celled  :  drupe  1-celled.  Flora 
of  British  India,  5:33G. 

Roxbiirghii,  Wall.  Indian  Amulet  Plant.  A  mod- 
ei-ate-sized  tree,  nearly  glabrous:  lvs.  2-3  in.  long, 
oliliqueh'  ovate  to  ovate-lanceolate,  serrulate:  fls.  small, 
yellow;  sepals  of  male  fl.  3-5,  of  female  5-6:  fr.  globose 
to  ovoid,  size  of  a  cherry  or  smaller,  white  tomentose. 
Cult,  in  S.  Fla.  p.  W.  Barclay. 

PUTTY-ROOT.     CoraUorhiza. 

P(tYA  (Chilean  name).  Bromelidcece.  Forty-four 
species,  according  to  Mez  (DC.  Monogr.  Phaner.  9)  of 
large  terrestrial  xerophytic  South  American  brome- 
liads,  allied  to  Pitcairnia  (differing  in  having  a  fully 
superior  rather  than  partially  superior  ovary).  For 
culture,  see  also  Billbergia.  Piiya  coerulea,  P.  Whytei 
and  P.  heterophylla  are  here  referred  to  Pitcairnia. 
Puya  also  includes  the  plants  known  in  trade  as 
Pourretia. 

A.  Fls.  yellow. 

Chilensis,  Molina  (Pitcairnia  coarctdta,  Pers.,  and  P. 
Chilensis,  Lodd.).  Becoming  4-5  ft.  or  more  high, 
sometimes  branching:  lvs.  in  tufts,  2-4  ft.  long,  very 
narrow,  often  recurved,  the  margins  armed  with  strong 
recurved  spines  or  thorns,  glaucous:  blossoms  in  a 
branching,  hoary,  bracted  inflorescence  rising  3-5  ft. 
from  the  top  of  the  caudex,  the  fls.  large  (2  in.  across), 
sessile  or  nearly  so,  the  3  lanceolate  sepals  greenish 
and  he  obovate-oblong  much-exserted  petals  yellow  or 
greenish  yellow,  the  6  erect  stamens  shorter  than  the 
letals,  the  stigma  3-branched.  Chile.  B.M.  4715.  F.S. 
9:869-70.  G.C.  III.  7:685. -A  striking  and  mammoth 
bromeliad,  making  a  yucca-like  mass  of  foliage  and 
projecting  above  it  a  very  showy  inflorescence. 

AA.  Fls.  white  or  rose-color. 

gig&s,  Andre.  Still  larger  than  the  latter,  sending  its 
titanic  spikes  20  to  30  ft.  into  the  air,  from  a  rosette  of 
hard  and  thick  spiny-toothed  agave-like  lvs. :  inflores- 
cence simple,  dense,  club-shaped,  terminating  the  tall, 
erect,  bracted  scape:  lvs.  green  above  and  white  be- 
neath, the  spines  black  and  hooked:  fls.  white,  passing 
into  rose.  Colombia,  10,000  ft.  R.H.  1881,  p.  315,  and 
Gn.  21,  p.  309.  — Can  probably  be  handled  like  agaves. 

L.  H.  B. 

Puyas  and  Pitcairnias  are  mostly  warmhouse  plants, 
requiring  the  general  treatment  given  Musas,  Dieffen- 
bachias  and  Marantas.  They  prefer  a  fairly  heavy 
loam,  and,  except  when  in  bloom,  a  constant  supply  of 
moisture.  When  in  bloom,  the  plant  should  be  elevated 
on  a  pedestal  or  inverted  pots  in   order  to  protect  it 


from  excessive  moisture  and  to  allow  the  scape  full 
opportunity  to  expand.     Propagated  by  division. 

H.  A.   SlEBRECHT. 

Puyas  and  Pitcairnias  are  generally  found  in  collec- 
tions of  bromeliads  and  are  usually  grown  in  moist 
tropical  houses.  The  native  home  of  the  Puyas  is  on 
the  steep,  stony  slopes  of  the  Cordilleras  at  high  alti- 
tudes with  little  other  vegetation  for  company  except 
some  species  of  Cereus.  This  would  indicate  that  drier 
and  cooler  conditions,  or  such  as  we  give  Cacti  and  suc- 
culents, would  suit  them  best,  yet  they  thrive  equally 
well  in  the  tropical  house.  Indeed,  the  writer  has 
found  most  of  the  family  BromeliaceiB  very  accom- 
modating not  only  to  temperature  and  moisture  condi- 
tions, but  to  soils  and  methods  of  growing  them;  for 
instance,  many  of  the  Tillandsias  may  be  grown  on 
blocks  of  wood  as  epiphytes,  yet  they  do  equally  well 
grown  in  ])ots.  But  what  perhaps  is  more  remarkable 
is  the  fact  that  several  of  the  stronger-growing  Brome- 
liads appear  to  grow  equally  well  either  in  a  strong 
loamy  mixture,  or  a  mixture  of  chopped  fern  root  and 
charcoal.  The  writer  has  pineapples  growing  in  both 
mixtures  with  equal  success.  But  the  most  rational 
treatment  is  to  give  all  the  Bromeliads  conditions  and 
soil  similar  to  the  environment  in  which  they  are  found 
in  their  native  habitat,  yet  according  to  the  experience 
of  the  writer  few  plants  possess  such  remarkable  adap- 
tability to  changed  conditions  as  do  these  plants. 

E.  J.  Canning. 

PYCNANTHEMUM  (Greek,  deyise  and  blossom;  re- 
ferring to  compact  flower-heads).  Labidtce.  Mountain 
Fruit.  Hardy  aromatic  perennial  herbs  with  branching 
stems  and  white  or  purplish  fls.  in  terminal  or  sometimes 
also  axillary  clusters,  borne  in  late  summer.  Calyx  2- 
lipped  or5-toothed,  naked  in  the  throat;  corolla 2-lipped; 
stamens  4,  straight  and  spreading,  or  connivent  under 
the  upper  lip ;  the  upper  pair  shorter  or  abortive :  an- 
thers 2-celled.  The  genus  differs  from  Monarda  in  hav- 
ing smaller  and  canescent  fl. -heads.  Pycnanthemums 
are  mint-like  plants  of  easy  culture  in  any  good  soil. 
The  following  grow  1-3  ft.  high,  and  bear  fl. -heads  K  in. 
across  or  less  from  July  to  September.  Lvs.  entire,  gla- 
brous or  pubescent,  nearly  sessile. 

A.    Lvs.  lanceolate  or  linear-lanceolate:  calyx-teeth, 
ovate-triangular. 

lanceold,tum,  Pursh.  Stem  rather  stout:  lvs.  fragrant, 
firm,  acuminate  at  apex,  rounded  or  narrowed  at  base, 
1-2  in.  long,  2-5  lines  wide.  Dry  fields,  Canada  to  Ga., 
west  to  Minn.    B.B.  3:112. 

AA.    Lvs.  linear:  calyx-teeth  subulate,  bristle-tipped. 

linifdlium,  Pursh.  Stem  slender:  lvs.  1-2  in.  long, 
Vi-Wi  lines  wide.  In  fields,  Mass.  to  Fla.,  Ont.,  Minn, 
and  Texas.    B.B.  3:111. 

P.  Monardella,  Michx.,  is  properly  Monarda  Clinopodia, 
Linn.  A  perennial  herb  with  a  slender,  usually  simple  stem 
1-3  ft.  high.  Lvs.  lanceolate  to  ovate,  membranaceous,  briglit 
green,  slender-petioled,  2-4 in.  long:  fl. -heads  solitary,  terminal: 
corolla  yellowish,  1  in.  long  or  less.  .Jnne-Ang.  Fields,  Ont.  to 
Ga.  B.B.  3:102.— P.  vulgare,  offered  by  Jacob  W.  Manning  in 
1892,  was  raised  from  seed  received  from  Wm.  Thompson,  of 
Ipswich,  Eng.  J.  Woodward  Manning  writes  that  this  plant 
is  properly  Origanum  vulgare,  which  see. 

F.  W.  Barclay. 

PYRACANTHA  (Greek  pyr,  fire,  and  akanthos,  thorn; 
alluding  to  the  bright  red  fruits).  Rosdcea'.  Ornamen- 
tal evergreen  thorny  shrubs,  with  alternate  rather 
small  and  narrow  crenulate  lvs.,  white  fls.  in  corymbs, 
and  bright  red  fruits.  P.  coccinea  is  hardy  as  far  north  as 
Mass.  in  sheltered  positions.  It  is  a  handsome  low  ever- 
green shrub,  especially  when  loaded  with  its  bright  red 
fruits,  these  remaining  on  the  branches  all  winter  if  not 
eaten  by  birds,  which  are  fond  of  them;  it  is  also  pretty 
in  spring  with  its  numerous  corymbs  of  white  fls.  It  is 
well  adajited  for  planting  on  rocky  slopes  or  sunny 
rockeries  or  for  borders  of  shrubberies ;  it  may  also  be 
used  for  low  ornamental  hedges  or  for  covering  walls, 
as  it  stands  pruning  well  and  is  easily  trained  into  any 
desired  shape.  It  thrives  in  almost  any  kind  of  well- 
drained  soil,  including  limestone,  and  prefers  sunny  po- 
sitions. Prop,  by  seeds  or  by  cuttings  of  ripened  wood 
in  fall  under  glass,  kept  during  the  winter  in  a  temper- 
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ate  greenhouse;  also  by  layers  and  sometimes  by  graft- 
ing on  Hawthorn  or  Cotoneaster.  Pyracantha  is  a  genus 
of  2  species  from  southeast  Europe  to  the  Himalayas; 
closely  allied  to  Cotoneaster  but  easily  distinguished  by 
the  crenulate  Ivs.  and  the  thorny  branches,  also  by  the 
more  conspicuous  stipules.  Prom  Crataegus  it  is  chiefly 
distinguished  by  the  structure  of  the  ovary,  which  con- 
tains 2  equal  ovules  in  each  cell,  while  in  Crataegus  each 
cell  contains  only  one  fertile  ovule  and  a  second  imper- 
fect and  smaller  one.  Corymbs  many-fid. ;  stamens 
about  20,  with  yellow  anthers:  fr.  red  or  orange,  rarely 
white,  with  5  stones. 

cocclnea,  Roem.  (Cotoneaster  Pyracantha,  Spach. 
Cratcegus  Pyracantha,  Borkh.  3I4spilus  Pyracantha, 
Linn.).  Fig.  2016.  Shrub,  attaining  6  ft.,  rarely  20  ft., 
with  numerous  short  spines:  young  branchlets  and  peti- 
oles grayish  pubescent:  Ivs.  oval-oblong  to  oblanceo- 
late,  acute,  crenate,  glabrous  or  slightly  pubescent  when 
young,  %-l%  in.  long:  corymbs  pubescent,  many-fld., 
about  1>2  in.  broad  :  fls.  small,  white  :  fr.  numerous, 
bright  red,  about  one-fifth  in.  across.  May,  June.  Italy 
to  W.  Asia.  —  Var.  Laldndi,  Dipp.  {Cotoneaster  crenu- 
lata,  Hort.,  not  Wenzig),  is  of  more  vigorous  growth, 
with  slender  branches:  Ivs.  less  deeply  crenate:  corymbs 
larger:  fr.  bright  orange-red.  Well  suited  for  covering 
walls  and  said  to  be  hardier  than  the  type.  Var.  pauci- 
fldra,  Dipp.  Of  low,  dense  habit  and  very  thorny:  co- 
rymbs small:  fr.  yellowish  red.  Hardy  and  well  suited 
for  hedges.  Var.  friictu  61bo  is  a  form  with  white  or 
yellowish  fruits. 

crenul&ta,  Roem.  (Cotonedster  crentildta,  Wenzig. 
Crativgus  cretiuldta,  Roxb.).  Closely  allied  to  the  pre- 
ceding: branchlets  and  petioles  rusty -pubescent,  gla- 
brous at  length:  Ivs.  narrower,  oblong  to  oblanceolate, 
obtuse  or  acutish,  more  leathery,  bright  green  and  glossy 
above,  1-2  in.  long:  corymbs  glabrous :  fr.  globose, bright 
orange-red.  May,  June.  Himal.  B.R.  30:52.  — More  tender 
than  the  preceding,  with  handsomer,  glossier  foliage. 

Alfred  Rehder. 


section  Hoffmann  places  the  florists'  chrysanthemums 
(generally  said  to  be  the  product  of  C.  Indicumy, 
Sinense);  also  Pyrethrum  roseum;  also  the  white 
weed  or  oxeye  daisy,  C.  Leucanthemum ;  the  costmary, 
C.  Balsamita,  var.  tanacetoides ;  and  C.  cinerarice folium 
and  corymbosum.    Here  also  belong  the  Golden  Feather^ 


Pyracantha  coccinea  (X  %). 


PYRfiTHRUM  in  garden  literature  and  language 
nearly  always  means  Pyrethrum  rosetim,  the  handsome 
summer-blooming  hardy  perennial  composite,  with  finely 
dissected  foliage,  pictured  on  page  312  of  this  work. 
Fig.  403.  It  is  a  favorite  border  plant  in  Europe,  but 
little  known  in  America,  although  it  has  several  hun- 
dred varieties.  It  requires  special  culture,  for  which 
see  p.  310.  Nearly  all  the  Pyrethrums  with  personal 
names,  as  Ajax,  Ceres,  etc.,  are  forms  of  this  species. 
These  varieties  are  also  listed  in  catalogues  as  hybrid 
Pyrethrums  or  P.  hybridum.  Although  the  genus 
Pyrethrum  was  long  ago  reduced  to  the  rank  of  a  mere 
section  of  Chrysanthemum,  the  name  Pyrethrum  is  still 
prominent  in  our  nursery  catalogues,  and  it  has  become 
thoroughly  established  in  the  English  language  as  the 
common  or  popular  name  of  Pyrethrum  roseiim  and  its 
varieties,  which  are  now  referred  by  botanists  to  Chrys- 
anthemuyn  coccineum. 

In  Engler  and  Prantl's  Natiirlichen  Pflanzenfamilien, 
Hoffmann  makes  eight  sections  of  Chrysanthemum. 
Among  these  the  section  Pyrethrum  is  distinguished, 
chiefly,  though  not  entirely,  by  the  fact  that  the  plants 
are  perennial  and  by  the  5-10-ribbed  akene.     In  this 
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2017.   Golden  Feather. 
A  common  bedding  pliuit  with  yellow  foliage,  often 
catalogued  as  Pyretbriim  parthenifolium,\ivc.  aureum. 
See  p.  311,  species  No.  4. 

Figs.  2017,  459,  the  well-known  bedding  plant  with 
golden  foliage,  and  C.  uliginos'nm,  which  has  attracted 
considerable  notice  within  recent  years.  \y_  jj^ 

PYROLA  (name  said  to  be  derived  from  Pyrus,  name 

of  the  pear  tree).  Uricdcece.  Wintergreen.  Shinleaf. 
Perennial  evergreen,  stemless  herbs,  with  a  cluster  of 
orbicular  or  elliptical  leaves  attached  to  the  top  of  the 
branching,  slender,  underground  rootstocks:  scape 
angular  and  scaly-bracted,  bearing  racemes  of  white, 
greenish  or  purple,  nodding  fls.  in  summer.  Fls.  slightly 
irregular;  sepals  5,  imbricated;  petals  5;  stamens  10; 
style  declined  or  straight:  capsule  5-lobed,  splitting 
from  below  upwards,  bearing  numerous  small  seeds. 
The  genus  has  about  a  dozen  species  and  several  varie- 
ties, found  in  the  north  temperate  zone  from  Great 
Britain  to  Asia  and  North  America  south  to  Mexico. 
About  10  species  occur  in  Noi-th  America.  They  grow 
naturally  in  rather  poor  sandy  uplands  and  in  bogs. 
Like  many  other  members  of  the  heath  family,  Winter- 
greens  are  difficult  to  cultivate  and  will  not  succeed  in 
garden  soil.  In  removing  them  from  the  woods,  care 
should  be  taken  to  secure  a  large  ball  of  earth.  They 
may  then  succeed  in  the  shade  of  evergreens  and  upon 
rockeries  in  peaty  soil.  The  species  are  scarcely  in 
general  cult. ;  they  are  offered  by  dealers  in  native 
plants.  P.  rotundifolia  is  probably  more  cult,  than  the 
others.  For  a  fuller  botanical  account,  see  Gray's  Syn. 
Flora  N.  Amer. 

A.    Fls.  greenish;  style  straight. 
secunda,  Linn.     Height  about  6  in. :    Ivs.  thin,  ovate, 
crenate,  1-13^  in.  long:  fls.  small,  in  a  one-sided,  dense, 
spike-like  raceme.   North  Atlantic  states  to  Lab.,  Rocky 
Mts.  to  arctic  regions,  N.  Europe  to  Japan. 

AA.    Fls.  greenish  white  ;  style  curved  downward. 

chlorintha,  Swartz.  Height  5-10  in. :  Ivs.  small,  or- 
bicular, dull,  shorter  than  the  petiole:  fls.  few;  anther 
cells  with  beaked  tips.  Lab.  to  Pa.,  Rocky  Mts.,  north 
to  subarctic  regions. 

ellfptica,  Nutt.  Height  8-10  in. :  Ivs.  broadly  oval  or 
oblong,  thin,  dull,  serrulate,  2-2K  in.  long,  longer  than 
the  petiole;  loosely  5-10-fld.  Canada  to  Brit.  Col.  and 
through  N.  Atlantic  states  to  New  Mex.,  Japan. 

picta,  Smith.  Height  5-10  in.:  Ivs.  thick,  broadly 
ovate  to  spatulate,  blotched  with  white  above,  dull, 
longer  than  the  petioles.    Pacific  slojie. 

AAA.    Fls.  white  to  pink  or  purple. 

rotundifdlia,  Linn.  Height  5-12  in.:  Ivs.  orbicular, 
about  2  in.  long,  thick,  shining  above,  shorter  than  the 
petioles:   fls.  numerous:  bracts  conspicuous,     Var.  uli- 
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gindsa,  Gray,  with  pink  or  rose-colored  fls.  and  subcor- 
date  to  obovate,  dull  Ivs.,  occurs  in  swamps,  Arctic 
regions,  and  as  far  south  as  Ga.,  New  Mex.  and  Calif. 
Var.  asarifdlia,  Hook.,  with  purple  fls.  and  round  kid- 
ney-shaped to  ovate-orbicular  Ivs.,  occurs  northward. 

C.  F.  Wheeler. 
FYBOLA,  One-flowered.    Moneses  (jrandi flora. 

P'STRITS  (Latin  name  of  pear  tree).  Sometimes  spelled 
Pirtis.  Jiosdcew.  Pome  Fruits.  Flowers  normally 
perfect,  regular,  in  spring;  torus  urn-shaped  and  at- 
tached to  the  carpels  and  finally  closing  over  them,  and 
with  them  becoming  fleshy  in  fruit;  calyx-lobes  5  and 
persistent  upon  the  top  of  the  young  fruit,  or  in  some 
cases  falling  away  at  partial  maturity;  petals  5,  white  or 
red;  stamens  20  or  more;  pistils  2  to  5,  crowning  a 
2-  to  5-loculed  ovary  in  which  the  locules  are  usually 
2-seeded.  Fig.  2018.  Pyrus  is  a  polymorphous  genus, 
comprising  some  30  to  50  species  in  the  northern  hemi- 
sphere. Trees  or  shrubs,  with  alternate  leaves  which  are 
simple  in  the  common  species  but  compound  in  P. 
heterophylla  and  rarely  in  some  of  the  apple  tribe.  The 
species  are  cultivated  for  their  edible  fruits  and  for 
ornament.  Apples  and  Pears  are  the  leading  species. 
The  species  are  mostly  small  trees,  bearing  clusters  of 
showy  white  or  blush  flowers  with  the  leaves  or  in 
advance  of  them.  They  are  natives  of  the  northern 
hemisphere,  mostly  of  cool  temperate  parts,  and  the 
greater  part  of  them  are  hardy  in  the  northern  states. 
They  are  of  easy  culture.  The  pear-like  species  may 
be  worked  on  Pear  stocks,  and  the  apple-like  species  on 
Apple  stocks. 

The  fruit  of  Pyrus  is  of  the  kind  known  to  botanists 
as  a  pome.  The  morphology  of  the  pome  is  still  a  sub- 
ject of  dispute,  although  most  botanists  now  agree  in 
considering  it  to  be  a  hollow  torus  (receptacle)  in  which 
the  ovary  is  imbedded.  Fig.  2019  illustrates  the  theo- 
retical structure.    The  ovary  is  at  b,  wholly  inclosed  in 


ity  like  an  apple,  the  flesh  bearing  grit  cells;   styles 
usually  free  or  not  united  at  the  base.     (Nos.  1-5.) 

Of  these  plants  there  are  perhaps  15  to  20  species, 
natives  to  south-central  Europe  and  Asia,  with  the 
greatest  expansion  in   the    Grecian-Asia-Minor-Syrian 


2018.   Flowers  of  apple. 
The  ovaries  are  shown  in  the  section,  an  ovule  being  at 

the  fleshy  torus  a.  Most  of  the  edible  part  of  the  Apple 
or  Pear,  therefore,  is  considered  to  be  torus,  whereas 
the  core  is  ovary.  This  ovary  is  of  five  carpels  or  cells, 
as  shown  in  the  cross-section.  Fig.  2020.  It  was  formerly 
held  that  the  edible  part  is  largely  calyx-tube,  but  vari- 
ous morphological  considerations  have  inclined  students 
to  regard  it  as  stem  rather  than  calyx.  One  of  these 
reasons  is  the  fact  that  Apples  sometimes  bear  a  rudi- 
mentary leaf  (as  in  Fig.  2021),  an  organ 
which  is  commonly  borne  only  by  stems. 
There  are  the  widest  differences  of 
opinion  as  to  the  generic  limits  of  this 
group  of  plants.  What  is  regarded  by 
Bentham  &  Hooker  as  one  genus  is  re- 
garded by  others  as  10  or  12  genera  (see. 
for  example,  E.  Koehne,  "Die  Gattung 
der  Pomaceen,"  Wissensch.  Beil.  zum 
Program  des  Palk-Realgymnasiums, Ber- 
lin, 1890).  In  the  present  work,  some  of 
these  species  (the  quinces)  are  set  off 
as  Cydonia,  the  medlar  as  Mespilns, 
and  the  mountain  ashes,  chokeberries 
and  their  kin  as  Sorbus.  This  restricts 
Pyrus  to  the  pear-like  and  apple-like 
species. 

1.  Peahs.  —  (Pyrophorum).  Fruit  either 
with  a  conical  base  or  possessing  a  cav- 


2019. 
Diaeram  of  a 
pome  (pear). 

Showing  the 
torus  part  at  a 
and  the  ovary 
part  at  6. 


2020.  Section  of  a  pome  (apple). 

Showing  the  interior  or  ovary  part  and  the  exterior 

or  torus  part. 

region.  Of  this  particular  region.  Bossier  (Flora 
Orientalis)  reduces  the  species  to  eight,  P.  communis, 
P.  cordata,  P.  amygdaliformis,  P.  elceagrifolia,  P. 
salicifolia,  P.  Syriaca,  P.  Boveana,  P.  glabra.  Some 
of  these  have  fruits  of  comestible  value,  and  it  is  not 
impossible  that  they  may  be  worthy  of  amelioration. 
The  best  horticultural  account  of  the  species  of  Pears, 
with  particular  reference  to  their  pomological  values, 
will  be  found  in  vol.  1  of  Decaisne's  "Le  Jardin 
Fruitier  du  Museum,"  where  superb  plates  are  given. 
2.  Apples  (31alus).  —  ¥raii  with  a  sunken  base  or 
"cavity,"  the  flesh  without  grit  cells;  styles  more 
or  less  united  below  (Nos.  G-19). 

There  are  probably  20  good  species  of  this  sub- 
genus, of  wide  distribution.  The  common  Apple, 
P.  Mains,  is  probablj^indigenous  in  southwestern 
Asia.  In  Siberia,  China  and  Japan,  several  spe- 
cies are  native,  of  which  the  best  known  are  the 
smooth-growing  Crab  trees  with  small  frui'i.s  that 
shed  their  calices.  In  North  America  is  another 
set,  represented  by  the  Garland  Crab,  P.  coro- 
naria  of  the  East,  the  Narrow-leaved  Crab,  P. 
angnstifolia  of  the  Southeast,  the  Prairie  States 
Crab,  P.  loensis,  and  the  far  western  Crab,  P. 
fusca.  It  is  diflQcult  to  find  good  characters  to 
separate  the  small-fruited  Apples,  particularly 
O.  the  Asiatic  forms.     Carriere  attempted  to  solve 

thedifficulty  {Pommiers microcarpes ,  P&ris,  1883) 
by  referring  them  all  to  one  polymorphous  species- 
group,  Mains  microcarpa.  Although  Pyrus  and  Malus 
are  very  closely  related  botanically,  they  hold  their  dis- 
tinctions with  much  persistency  and  they  do  not  inter- 
hybridize.  Many  writers  prefer  to  keep  the  genera  dis- 
tinct, but  the  characters  of  separation  are  too  minute 
and  technical  for  ordinary  di- 
agnostic purposes.  It  does  not 
follow  that  characters  have 
generic  value  merely  because 
they  are  constant.  The  marks 
that  separate  Malus  from  Py- 
rus are  not  readily  determin- 
able on  the  herbarium  sheet, 
and  are  therefore  of  relatively 
little  value  to  the  systematist, 
for  whom  generic  lines  are 
chiefly  erected.  Their  distinct- 
ness is  further  shown  by  their 
relations  to  inter-grafting,  al- 
though the  graf  tage-relation  is 
not  coincident  with  the  classi- 
fication-relation. It  is  usually 
impossible  to  graft  the  pear  -  species  on  the  apple- 
species  with  any  degree  of  success ;  yet  pears  thrive  on 
quinces  and  also  on  hawthorns,  which  are  well  marked 
genera. 


2021.    A  pome  bearing  a 
rudimentary  leaf  (at  A). 
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acerba,  10. 
Aehras,  1. 
Americana.     See 

So  r  bus. 
amygdaliformis,  5. 
angustifolia,  lU. 
arbutifolia.     See 

Sorbus. 
Aria.    See  Sorhus. 
Astracanica,  10. 
Auciiparia.     See 

Sorbus. 
aiiricularis,  5. 
baceata,  9. 
betulifolia,  5. 
Bollwylleriana,  5. 
cerasifera.  9. 
Cathayensis.    See 

Oydonia. 
communis,  1. 
coronaria,  15. 
crataegifolia,  19. 
Oydonia.    See  Cy- 

donia. 
dioica,  10. 


INDEX. 

domestica.    See 

eliea'grifolia,  5. 

ttoribunda,  7. 

fusoa,  14. 

Germanica.     See 
Mespilus. 

Halliana,  8. 

heterophylla,  1,  n. 

hybrida.     See  Sor- 
bus. 

loensis,  17. 

Japonica,  3.     See 
also  Cydonia. 

Kaido,  l:i 

Kotsehyana,  5. 

Mains,  10. 

Maulei.     See  Cy- 
donia. 

Miyabei.    See    Sor- 
bus. 

Michaiixii,  5. 

nigra..     See  Sorbus. 

nivalis,  2. 

Paradisiaca,  10. 


Parkmani,  8. 
PoUoeria,  5. 
prunifulia.  'J. 
Pyraster,  1. 
Ringo,  12. 
rivularis,  14. 
Riversii,  11. 
salicifolia,  4. 
sambucifolia. 

Sorbus. 
Scheideckeri,  7. 
seinpervirens,  16. 
Sieboldii,  3,  6.  , 
Sikkimensis,  19. 
Sinionii,  3. 
Sinaica,  5. 
Sinensis,  3,  11. 
Soulardi,  18. 
speetabilis,  11. 
Toringo,  6. 
torminalis.     See 

Sorbus. 
Tsehonoskii,  5. 
Ussuriensis,  3. 


There  are  forms  of  P.  communis  with  variegated  foli- 
age (var.  variegata),  lobed  (var.  trilobata)  and  cut 
leaves  (var.  heterophylla). 


See 


A.  Pyrophorum  or  Pyrus  proper  :  fr.  irith  granular 
or  gritty  flesh  (unless  ripened  off  the  tree); 
styles  usually  free  to  the  base. 

1.  commiinis,  Linn.  Common  Pear.  Figs.  1684-89, 
2022.  Strong,  upright  tree,  living  to  a  great  age  and 
sometimes  attaining  a  height  of  75  ft.,  the  pedicels  and 
sometimes  the  young  growth  pubescent,  but  all  parts 
becoming  glabrous:  Ivs.  mostly  oblong-ovate,  with  a 
prominent  point,  hard  in  texture  and  veiny,  bright 
green,  the  serratures  small  and  much  appressed  and 
obtuse,  or  sometimes  the  leaf  is  almost  entire:  fls.  in 
urabel-like  clusters  on  slender  (2  to  3  in.)  pedicels, 
white,  appearing  with  the  Ivs.;  calyx  persistent:  fr. 
very  various  under  cultivation,  usually  tapering  to  the 
stem,  the  flesh  generally  with  gritty  concretions.  Na- 
tive to  southern  Europe  and  Asia,  where  it  has  been 
cultivated  from  the  earliest  times.  — Probably  indige- 
nous as  far  east  as  Kashmir.  In  the  Syrio-Persian  region 
are  several  very  distinct  Pyruses  of  the  Pear  group,  a 
number  of  which  may  be  outlying  forms  of  P.  cotnmu- 
nis.  In  the  wild  in  Europe,  various  thorny  and  small- 
fruited  forms  are  known,  two  of  which  are  often  sepa- 
rated under  Latin  names  :  Var.  Aehras,  Wallr.,  with 
ovate-acuminate  long  -  stalked  Ivs.  which,  with  the  ca- 


2022.   Pyrus  communis  (X  }4). 

lyx-tube,  are  tomentose  when  young,  and  the  fr.  taper- 
ing at  the  base.  Var.  Pyraster,  Walir.,  with  roundish 
acute,  strongly  serrate  Ivs.,  wliich,  with  the  calyx-tube, 
are  glabrous  when  young,  the  fruit  rounded  at  the  base. 


2023.  Pyrus  Toringo  (X  3^).    See  No.  6. 

2.  nivalis,  Jacq.  Snow  Pear.  Shoots  grayish  pubes- 
cent: Ivs.  oval  to  obovate-oval,  obtuse  or  short-acute, 
entire,  gray-pubescent:  fls.  large,  white,  showy:  fr. 
small,  roundish  pyriform,  late-ripening,  acid,  becoming 
sweet  when  overripe.  Southern  France,  southern  Ger- 
many, northern  Italy,  Austria.  — The  Snow  Pear  is  a 
small  tree,  with  thick  shoots  that  are  white-  or  gray- 
hairy  when  young.  It  is  grown  in  parts  of  Europe,  par- 
ticularly in  France,  for  the  making  of  perry  or  Pear 
cider,  the  greater  part  of  such  varieties  being  of  this 
species.  By  some  writers  it  is  considered  to  be  a  form 
of  P.  communis.  It  is  not  known  to  be  in  cultivation  in 
this  country,  but  it  would  not  be  strange  if  some  of  the 
imported  Pear  stocks  were  of  this  species.  Said  to  be 
called  Snow  Pear  because  the  fruits  are  fit  for  eating 
after  snow  falls.  This  is  the  Poire  Sanger  ("sage- 
leaved  Pear")  of  the  French. 

3.  Sinensis,  Lindl.  (P.  communis,  var.  Sinensis,  Koch. 
P.  Ussuriensis,  Maxim.  P.  Simonii,  Carr.  P.  Sielwldii, 
Carr.  P.  JapSnica,  Hort.).  Sand  Pear.  Japanese 
and  Chinese  Pear.  Fig.  1G80.  A  very  rapid-growing 
tree,  with  strong,  thick  shoots:  Ivs.  broadly  ovate  and 
long-pointed,  very  dark  green,  the  margins  thicklj'  fur- 
nished with  very  sharp,  sometimes  almost  bristle-like 
teeth:  fls.  large,  appearing  rather  in  advance  of  the 
foliage:  fr.  hard  and  usually  roughish,  commonly  with 
a  depression  or  "cavity  "  about  the  stem,  the  flesh  tough 
and  gritty  and  poor  in  flavor,  the  calj'x  usually  falling 
before  maturity.  Native  to  China.  B.R.  15:1248.  R.H. 
1872,  p.  28;  1880:110.  G.C.  III.  28:298. -Known  in  this 
country  in  a  number  of  varieties,  as  Chinese  Sand, 
Japanese  Sand,  Hawaii,  Madame  von  Siebold,  Mikado, 
Diamyo,  Gold  Dust.  The  fruits  are  often  remarkably 
apple-like,  especially  in  the  russet  varieties,  but  they 
are  distinguished  by  the  long  stem  and  pear-like  flesh. 
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It  Is  little  prized  for  its  fruit,altliou.tch  the  pears  are  useful 
for  preserving  and  some  of  the  varieties  are  sliowy  and 
the  fruits  are  good  keepers;  it  is  used  for  stocks  upon 
which  to  work  the  common  I'ear,  and  it  has  given  good 
results  in  hybridizing.  It  is  an  excellent  ornamental 
tree,  being  a  clean  grower  of  great  vigor.  Kleffer, 
Le  Conte  and  others  are  hybrids  of  P.  communis  and 
P.  Sinensis  (Figs.  1G81-3).  This  type  has  a  stronger 
growth  than  the  common  Pears,  the  leaves  are  usually 
broader  and  darker  green,  with  closely  and  mostly  ob- 
tusely serrate  edges,  the  fruit  is  more  or  less  pyriform 
and  of  better  flavor  than  that  of  P.  Sinensis,  and  the 
calyx  is  either  persistent  or  deciduous.  Seedlings  of 
Kieffer  often  produce  the  sharply  toothed  leaves  of  P. 
Sine)isis. 

4.  salicifdlia,  Pall.  Small  tree,  becoming  20  ft.  tall: 
Ivs.  willow-like  (whence  the  name),  linear-lanceolate  or 
lanceolate,  obtuse  or  short-acuminate,  entire  or  very 
nearlj'  so,  hoary  beneath:  fls.  white,  in  corymbs,  short- 
pedieelled:  fr.  round-pyriform,  short-stemmed,  yellow 
or  greenish.  Siberia.  G.C.  II.  14:145.— A  showy  spring- 
aowering  small  tree,  hardy  in  the  northern  states,  and 
worth}'  of  being  better  known. 

5.  The  following  species  of  the  section  Pyrophorum  (Pears) 
may  be  expected  to  appear  in  tlie  trade,  and  some  of  them  are 
now  growing  in  private  collections  in  this  country.  P.  auricu- 
Idris,  Knoop  (P.  Pollveria,  Linn.  P.  Bollwylleriana,  DC). 
Differs  from  the  Pear  in  having  softer  more  irregular  Ivs., 
which  are  deeply  serrate  and  sometimes  almost  jagged,  pubes- 
■cent  beneath  at  maturity:  fr.  small  (/4-l/^  in.  long),  pyriform, 
orange-red,  hard  and  usually  austere.  Long  ago  discovered  in 
cultivation  in  France.  Regarded  as  a  hybrid,  probably  of  P. 
communis  and  P.  Aria  (see  Sorbus).  Commonly  planted  in 
European  collections.  B.R.  17:1437.  L.B.C.  11:1009.— P.  a»nj/fli- 
daliformis,  Vill.  Much  like  P.  nivalis,  but  the  Ivs.  broad-el- 
liptic or  lance-elliptic  and  at  maturity  nearly  or  quite  glabrous 
beneath:  fls.  white:  fr.  small  and  green,  hard,  top-shaped.  S.E. 
Eu.  and  Asia.  B.  R.  18:1484  (as  P.  nivalis).— P.  hetulifblia, 
Bunge.  Tree,  to  20  ft.:  Ivs.  ovate-acuminate,  long-stalked, 
sharp-serrate,  becoming  shining  green  above,  pale  tomentose 
beneath:  fls.  white,  %vn.  across:  fr.  nearly  globular,  size  of  a 
pea,  brown  and  dotted,  the  calyx  falling.  N.  China.  Hardy  in 
N.  England.  R.H.  1879,  pp.  318,  319.  G.P.  7:225.  A.P.  13:1396. 
Gng.  6:309.  A  worthy  plant  for  ornament,  bearing  a  profusion 
of  fls.  in  advance  of  the  Ivs.— P.  Bollwylleriana,  DC.  See  P. 
auricularis,  above. — P.  elceagrifblia,  Pall.  Small  spiny  tree,  the 
young  shoots  tomentose:  Ivs.  lanceolate  to  oblong-lanceolate, 
short-acuminate,  entire,  iisually  silky-tomentose:  fls.  small,  on 
densely  tomentose  pedicels:  fr.  globose-turbinate,  glabrous, 
the  calyx  persistent.  Caucasus,  S.  Russia.  Var.  Kotschyana, 
Boiss.  (P.  Kotschyana,  Boiss  ),  is  usually  spineless,  the  foliage 
larger  (3  in.  long),  the  fr.  larger  (about  1  in.  in  diam.)  and  glo- 
bose. The  specific  name  was  first  written,  by  Pallas,  elseagri- 
folia  (not  elasagnifolia),  because  he  considered  elaeagrus  to  be 
the  proper  spelling  of  the  name  of  the  oleaster  genus,  it  having 
l9een  spelled  that  way  by  Dioscorides.— P.  heterophyUa.  Regel 


Linn.=P.  auricidaris,  above. — P.  ISindica,  Thouin,  is  referred  to 
P.  amygdaliformis  by  Boissier.— P.  Tschondshii,  Maxim.  Tree, 
30-40  ft.:  Ivs.  ovate  acuminate,  coarsely  serrate,  with  sharp 
teeth,  shining  and  pilose  above,  somewhat  tomentose  beneath: 
fr.  obovoid;  calyx-lobes  persistent,  white- tomentose,  1  in.  or 
less  in  diam.,  yellow  with  a  rosy  cheek.  Japan.  G.F.  7:55. 
Sargent,  Forest  Fl.  Japan  14, 


2024.   Pyrus   baccata  (X  3^). 
See  No.  9. 


AA.    Malus,  THE  Apples:   fr.  usually  w if h out  grit-cells; 

styles  usually  united  at  the  base. 
B.    Oriental  (Old    World)    species:    Ivs.  mostly  finely 
and  evenly  serrate  and  not  lobed  except  on  strong 
shoots:    calyx  either  persistent  on  the  fr.  or  ca- 
ducous. 
c.    Calyx  deciduous ,  leaving  the  apex  of  the  fr.  naked. 
(Figs.  2023,  2024.) 
D.   Lvs.  on  Slimmer  shoots  more  or  less  lobed. 
6.  Toringo,   Sieb.   (P.   Sieboldii,   Regel,  not  Carr.). 
ToRiNGO  or  DwABP  Crab.    Fig.  2023.    Shrub  or  dwarf 
tree,  nearly   glabrous:    lvs.  ovate   or   oblong-ovate    in 
outline,  bright  dark  green  above  and  thinly  pubescent 
below,  becoming  colored  in  the  fall,  strongly  notched  or 
lobed  on  either  side  at  or  below  the  middle,  the  middle 
lobe  often  notched  again  near  the  top,  the  remaining 
margins  sharply  dentate:  fls.  small,  white  or  blush,  on 
slender  stems:  fr.  the  size  of  a  pea,  shedding  its  calyx. 
Japan.     R.H.  1870:451;    1881,  p.   296.    Gn.  34,  p.  206. 


2025. 
Pyrus  Malus,  the  apple 


&  Si'hmalh.  Small  tree,  with  very  variable  foliage,  some  plants 
"having  lvs. that  are  smooth  at  the  margin;  others  are  slit  and 
almost  of  thread-like  form;  but  the  majority  exhibit  forms  in- 
termediate between  these  two  extremes."  Lvs.  usiially  ovate 
in  outline,  but  mostly  pinnatifid  and  the  segments  again 
toothed.  B.Turkestan.  ft.C.  III.  7:11.").  — P.  J^fic/^aMa;^^,  Bosc, 
is  referred  to  P.  amygdaliformis,  by  Boissier. — P.  Pollviria, 

93 


M.D.G.  1899:456.  Carriere,  "Pommiers  Microcarpes," 
pp.  43, 62.  —  Grown  mostly  for  ornament,but  lately  recom- 
mended as  a  hardy  stock  upon  which  to  dwarf  the 
Apple.  In  Japan,  the  little  fruits  are  gathered  after  frost 
and  preserved.  Upon  the  fruit-spurs,  the  leaves  are 
sometimes  only  toothed,  but   upon    barren  or    strong 
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shoots  they  are  prominently  lobed  and  suggest  the  leaves 
of  hawthorns.  Closely  allied  to  P.  baccata,  and  to  P. 
floribunda  of  the  gardens.  Sargent  writes  (Forest 
Flora  of  Japan,  p.  40)  that  P.  Toririgo  "is  a  common 
and  widely  distributed  plant   in  Japan,  growing   from 


2026.  Pyrus  spectabilis  (X  ^2).     No.  11. 

the  sea-level  in  Yeddo  to  elevations  of  several  thousand 
feet  in  central  Hondo,  usually  in  moist  ground  in  the 
neighborhood  of  streams."  It  varies  from  a  low  bush  to 
a  tree  30  ft.  high.    The  leaves  are  exceedingly  variable. 

DD.    Lvs.  on  summer  shoots  not  lobed. 
E.     Vernation  {lvs.  in  bud)  conduplicate. 

7.  floribunda,  Nichols.  (P.  M&his  florib^'inda,  Hort. 
Melius  floribunda,  Sieb.  M.  microcdrpa  floribunda, 
Carr.).  Flowering  Crab.  Shrub  or  sometimes  a 
small  tree,  often  thorny  :  young  growths  glabrous 
or  very  soon  becoming  so:  lvs.  ovate  and  usually 
acuminate,  the  petioles  rather  thick  and  reddish  and 
usually  not  much  if  any  more  than  1  in.  long  on  the 
leading  young  shoots,  the  margins  finely  but  very 
sharply  serrate,  usually  tbickish,  shining  above  and 
glabrous  (or  soon  becoming  so)  beneath:  fls.  rose  or 
rose-red,  appearing  with  the  lvs.,  produced  in  great 
abundance  and  very  showj':  fr.  usually  about  the  size 
of  a  pea,  on  long,  slender  stalks,  red,  not  persisting  till 
■Winter.  Japan.  R.H.  1866:311;  1871:591;  1881,  p.  296. 
P.S.  15:1585.  G.F.  1:152;  2:523.  A.G.  13:437;  18:437. 
P.E.  9:573.  Gt.  47:1448  (yblT.  atrosanguinea).  M.D.G. 
1899:454.  Carriere,  "Pommiers  Microcarpes,"  pp.  44,  65. 
—  One  of  the  best  of  all  early  spring-flowering  bushes 
or  small  trees,  and  now  common  in  gardens.  The  semi- 
double  forms  often  receive  the  names  HaUiava  and 
Parkmani.      A  recent  double-fld.   form   is    var.  Schei- 


deckeri   (Gng.  6:308.    A.F.   13:1398).     There    is    much 
doubt  as  to  the  proper  specific  disposition  of  this  plant. 

EE.    Vernation  convolute. 

8.  Halli&na,  Voss  (P.  Parkmani,  Hort.  Mcihis  Hal- 
lidna,  Koehne).  Bush  or  small  tree,  6-15  ft.  tall,  with  a 
loose  open  crown:  lvs.  long-ovate,  glabrous,  leathery: 
tls.  rose-colored,  usually  half-double  and  hanging  on 
slender  reddish  pedicels :  fr.  size  of  a  pea  or  somewhat 
larger,  brownish  red,  ripening  late  in  fall  and  contain- 
ing very  large  seeds.  Japan.  M.D.G.  1899:457.  — Per- 
haps an  offshoot  of  P.  baccata.  One  of  the  handsomest 
of  the  flowering  Apples. 

9.  baccita,  Linn.  (Mhlus  bacccitajDesi.).  Siberian 
Crab.  Fig.  2024.  Small  spreading  tree,  with  a  com- 
pact crown,  smooth  in  all  its  parts;  growth  hard  and 
wiry:  lvs.  ovate  to  ovate-lanceolate  or  ovate-acuminate, 
thin  and  glabrous,  on  slender  petioles,  finely  and  nearly 
evenly  serrate,  bright  green:  fls.  appearing  with  the 
leaves  on  long  and  very  slender  (2  to  3  in.)   greenish 

pedicels,  typically  pure  white,  handsome: 
fr.  from  the  size  of  a  pea  to  %  in.  in  diame- 
ter, on  long,  hard  stems,  yellow  or  red  and 
firm  and  often  translucent  in  texture,  never 
becoming  mellow,  the  calyx  falling  away 
before  maturity.  Siberia  to  Manchuria  and 
the  Himalaya  region.  B.M.  6112.  M.D.G. 
1899:454. -Difficult  to  distinguish  from  P. 
floribunda:  larger,  becoming  a  distinct  tree, 
sometimes  as  large  as  a  large  Apple  tree:  lvs.  with 
blunter  teeth,  and  usually  much  longer,  very  slender, 
hard,  glabrous  petioles  :  fls.  lighter  colored,  usually 
white;  vernation  convolute  (lvs.  rolled  in  the  bud).  It 
runs  into  many  forms,  particularly  in  fruit. 

The  term  Crab  Apple  has  an  indefinite  application. 
In  general,  it  is  applied  in  this  country  to  any  small, 
hard  sour  Apple,  particularly  to  such  as  cannot  be  used 
for  dessert.  All  the  indigenous  Apples  are  called  Crabs, 
and  sometimes  seedlings  of  the  common  Apple  are 
similarly  designated,  as  in  the  term  "Crab-stocks,"  which 
is  used  for  imported  seedling  stocks.  As  applied  to 
orchard  fruits,  it  comprises,  as  a  rule,  those  small  hard- 
fleshed  varieties  of  Apples  like  the  Transcendent  and 
Hyslop,  and  these  plants  are  further  distinguished  by 
smoothish  parts,  hard  twigs,  and  long  petioles  and 
fruit-stems.  These  types  of  Crabs  are  no  doubt  hybrids 
between  Py7-us  Malus  and  P.  baccata.  They  are  often 
referred  to  Pyrus  prunifolia  (Willdenow,  Phytogr.  i.  & 
(1794).  See  B.M.  6158),  which  is  apparently  a  deriva- 
tive of  P.  Malus  and  P.  baccata,  through  hybridization. 
The  writer  reaches  this  conclusion  after  having  exam- 
ined Willdenow's  original  specimen,  yet  preserved  at 
Berlin.  The  fruit  of  P.  prxtnifolia  partakes  much  of 
the  brittle  and  trans- 
lucent texture  of  P. 
ha  c  cat  a,  but  it  is 
larger,  commonly 
more  farinaceous, 
and  the  calyx  is  per- 
sistent. Some  Crabs 
that   pass   as    Siber- 


2027.   Pyrus  RinEo  (X  K).    Leaves  rathernarrow.    No.  12. 


3028.  Pyrus  Ringo  (X  Kk 
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2029.  Pyrus  Kaido  of  American 
horticulturists  (X  3^). 


2030.  Fruit  of  Pyrus  Kaido  in  win.ei. 


2031.   Pyrus  coronaria  (X  Wl. 


ian  belong  Co  this  mongrel  class.  Some  of  the  so-called 
Crabs  are  only  small-fruited  forms  of  Pyrus  Maluts,  be- 
ing distinguished  by  soft  woolly  leaves  and  short  pubes- 
cent leaf-stalks  and  fruit-stems.  Some  writers  consider 
P.  prunifolia  to  be  a  good  species.  By  some,  the  hy- 
brids of  P.  Mains  and  P.  baccata  are  referred  to  P. 
eerasifera,  Tausch. 

CC.    Calyx  persistent  on  the  ripe  fruit. 

10.  M§,lus,  Linn.  (P.  Astracdnica  and  P.  ac4rba,  DC. 
Melius  commiinis,  DC.  MAlus  Afdlus,  Britt. ).  Apple. 
Figs.  107-112,  2025.  A  round-headed  tree,  with  all  the 
growing  parts  and  under  surface  of  the  leaves  gray- 
woolly  :  Ivs.  ovate  or  orbicular-ovate,  mostly  pointed, 
soft  in  texture,  dull,  the  margins  irregularly  serrate,  on 
stout  petioles:  fls.  large  and  showy,  white  or  light  rose, 
in  close  clusters  on  short  woolly  pedicels,  appearing 
with  the  leaves:  fr.  very  various,  with  a  cavity  about 
the  stem,  a  homogeneous  flesh  and  persistent  calyx.— 
Cultivated  from  remote  antiquity,  and  believed  to  be 
native  to  southeastern  Europe  and  western  temperate 
Asia  to  the  Himalayas.  "Indigenous  in  the  western 
hills  [of  the  Himalaya],  as  well  as  cultivated  up  to 
11,500  feet  in  Tibet,"  Hooker.  It  varies  into  many 
forms,  and  several  species  have  been  erected  upon  the 
different  types.  The  Paradise  Apple  (P.  Mains,  var. 
paradisiaca,  Linn.)  is  a  dwarf  form  known  in  this 
country  chiefly  as  a  stock  upon  which  to  graft  Apples 
that  it  is  desired  to  dwarf.  The  Bloomless  Apple  (P. 
dioi.ca,  Willd.)  is  an  apetalous  form,  with  ten  to  flfteen 
styles,  2  rows  of  sepals,  a  superimposed  core  and  no 
stamens;  see  Amer.  Gard.  10,  p.  244,  279;  11,  p.  6  (figs.), 
624.  There  are  ornamental  forms,  with  variegated  Ivs. 
(Gt.  45:1425,  var.  aurea) ,  others  with  partially  double 
fls.,  others  with  drooping  habit. 

11.  spectdbilis,  Ait.  (P.  Mdlus  spectdbilis,  Hort. 
MAlus  spectdbilis,  Borkh.  31.  Sinensis,  Dum.).  Chi- 
nese Flowering  Apple.  Fig.  2026.  Small  tree,  with 
darker  colored  fls.  than  those  of  the  Apple  (the  opening 
fl.-buds  almost  coral-red),  and  blooming  earlier:  Ivs. 
narrower,  oval  to  oval-oblong,  slender-stalked,  nearly 
glabrous  on  both  surfaces  or  becoming  so,  usually  more 
closely  serrate  than  those  of  the  Apple  :  pedicels  and 
calyx-tube  nearly  or  quite  glabrous:  fr.  roundish  or 
round-oval,  without  a  cavity  at  the  base,  reddish  yellow, 
sour.  China,  and  perhaps  Japan.  B.M.  267.  L.B.C. 
18:1729.  Gn.  21,  p.  46.  Gng.  :}:273.  G.F.  1:272. -A 
very  handsome  early-blooming  tree,  of  which  the  dou- 
ble-fld.  forms  are  most  prized.  P.  Mains  itself  has 
been  disseminated  under  the  name  of  P.  spectabilis. 
Hardy  in  the  northern  states.  Var.  Rlversil,  Hort., 
has  very  large  half-double  bright  rose-red  flowers. 


Figs.  2027,  202&  Spreading  bush  or  small  tree,  all 
parts  more  pubescent  than  in  P.  spectabilis :  Ivs.  usu- 
ally broader,  broad  aval  to  round-oval,  sharply  serrate, 
relatively  short-stalljed:  fls.  large,  rose-colored,  in  few- 
fid,  clusters:  fr.  small,  somewhat  depressed  at  the  base 
about  the  stem,  about  %  in.  in  diam.  Japan.  Carri^re, 
"Pom.  Microcarpes,"  p.  41,  as  P.  microcarpa  Hingo.— 
Very  doubtful  whether  a  distinct  species. 

13.  Kiido,  Sieb.  (P.  spectdbilis,  yrv.  Kclido,  Nichols. 
Mdlus  Kdido,  Sieb.).  Figs.  2029,  2030.  By  some 
thought  to  be  a  hybrid  of  P.  spectabilis  and  P.  Hingo, 
and  by  others  considered  as  a  good  species.  It  is  not 
certain  that  the  P.  Kaido  originally  meant  by  Siebold  is 
the  P.  Kaido  of  American  horticulturists.  As  known 
here,  it  is  very  like  P.  spectabilis,  bearing  most  pro- 
fusely of  red  fls.,  with  red  pedicels  and  calyx,  and  hold- 
ing its  little  fruits  all  winter:  fr.  nearly  globular,  }4-% 
in.  in  diam.,  mostly  holding  the  calyx  but  sometimes 
dropping  it  in  midsummer, —the  dropping  of  the  calyx, 
as  well  as  the  habit  of  growth,  suggesting  hybridity 
with  P.  floribunda.  It  comes  from  Japan.  It  is  a  most 
useful  plant,  being  one  of  the  most  showy  of  all  the 
oriental  flowering  apples. 


12.  Rin?o,  Wenzig  (P.  spectdbilis,  var.  Bingo,  Koch. 
'.  Toringo,  v&r.  Hingo,  Nichols.     Mdlus  Bingo,  Sieb.). 


)•        2032.   Wild  Crab  of  the  East,  Pyrus  coronaria  (X  %).     No.  15. 
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2034 
Pyrus  coronaria 

(X^,  ) 


BB.  American  native  species:  h:s.  for  the  most  part 
coarsely  toothed  and  more  or  less  lobed  or  notched: 
calyx  persistent  {exception  in  P.  fusca). 
<;.  Calyx  deciduous  from  the  fruit. 
14.  fusca,  Raf.  (P.  rivuldris,  Dougl.)-  Shrub  or 
small  tree,  sometimes  30-40  ft.  tall,  the  young  growths 
more  or  less  pubescent:  Ivs.  ovate-lanceolate,  acute  or 
acuminate,  very  sharply  and  strongly  serrate,  often  3- 
lobed  or  notched  on  the  strong  shoots,  pubescent  be- 
neath: fls.  white,  on  slender  pubescent  pedicels,  appear- 
ing when  the  Ivs.  are  nearly  or  quite  full  grown,  nearly 
or  fully  1  in.  across:  fr.  ob- 
long, %  in.  or  less  long,  yel- 
low or  greenish,  the  calyx- 
lobes  caducous.  N.  Calif,  to 
Alaska.  S.S.  4:170.  — Accord- 
ing to  Sargent, P.  fusca  "grows 
usually  in  deep,  rich  soil  in 
the  neighborhood  of  streams, 
often  forming  almost  impen- 
etrable thickets  of  consider- 
able extent,  and  attains  its 
greatest  size  in  the  valleys  of 
Washington  and  Oregon.'" 
The  fruit  is  eaten  by  Indians. 
The  species  suggests  P. 
Toringo. 


cc.    Calyx  persistent. 

15.  corond,ria,  Linn.  Wild 
Crab  Apple.  Figs.  2031-34.  A 
low,  bushy  tree, with  very  stiff,  crooked,  thorny  branches, 
the  young  growth  glabrous  or  becoming  so:  Ivs.  triangu- 
lar-ovate, on  the  spurs  short-ovate,  sharply  cut-serrate 
and  more  or  less  prominently  lobed  and  notched,  thin 
and  hard,  on  slender  but  stiff,  glabrous  petioles:  fls.  ap- 
pearing with  the  Ivs.,  rosy  red  or  blush  and  very  fra- 
grant, on  long  and  slender  (\}4  to  2  in.),  stiff  pedicels 
which  are  glabrous  or  nearly  so:  fr.  about  an  inch  in 
diam.,  flattened  at  both  ends,  clear  yellowish  green 
without  spots  or  dots  and  often  with  a  tinted  cheek,  the 
stem  very  slender  and  smooth  and  set  in  a  regular  and 
uniform  shallow  cavity,  the  basin  (at  the  apex)  broad 
but  rather  deep  with  separated  cormgations  and  a 
.small,  smooth  calyx,  the  flesh  hard,  sour  and  acerb. 
Wild  in  dryish  glades  and  rich  uplands  from  Ontario 
and  New  York  to  District  of  Columbia,  west  to  Kansas 
and  Missouri,  and  southward.  B.M.  2009.  B.R.  8:651. 
S.R.  4:1G7.  R.H.  1884,  p.  104.  Gn.  29,  p.  :!95;  M,  p. 
200.  — The  fruit,  which  is  produced  in  abundance,  was 
often  buried  l)y  the  early  settlers  for  use  in  the  spring, 
when  its  acerbity  was  largely  extracted;  and  it  was 
sometimes  used  for  cider.  It  is  also  useful  for  jellies 
and  preserves.  The  species  was  probably  never  intro- 
duced into  cultivation  for  its  fruit,  altbough  it  has  been 
long  grown  for  ornament  and  under  domestication  the 


2035.  Prairie  States  Crab— Pyrus  loensis  (X  >^). 


Apples  are  often  twice  their  natural  size.  There  is  a 
form  with  semi-double  fls.  and  one  (var.  aucubcefolia) 
with  variegated  leaves.     An  attractive  species. 

16.  an^stifdlia,  Ait.  {P.  coronctria,  \a.r.  angustifblia, 
Wenzig.  Md,lus  angustifdlia,  Michx.  31.  semp^rvirens, 
Desf.  If.  microcdrpa  senipSrvirens,  Carr.).  Lvs.  lance- 
oblong,  crenate-serrate  or  almost  entire,  not  lobed,  thick 
and  half  evergreen:  otherwise  very  like  P.  coronaria. 
Western  Pa.  to  Fla.  and  La.,  taking  the  place  of  P. 
coronaria.  B.R.  14:1207.  Carriere,  "Pom.  Microcarpes," 
pp.  21,  137.  S.S.  4:169.  R.H.  1877:410?-A  double-fld. 
form  of  what  appears  to  be  this  species  is  figured  in 
G.C.  III.  13:43. 

17.  lo^nsis,  Bailey  (P.  corondria,  var.  lohisis,  Wood). 
Prairie  States  or  Western  Crab-Apple.  Fig.  2035. 
Small  tree,  with  mostly  softer  wood,  the  parts  gray- 
woolly:  lvs.  ovate-oblong  to  elliptic-obovate,  irregularly 
and  mostly  bluntly  toothed  and  the  larger  ones  marked 
with  right-angled  notches  of  shallow  lobes,  very  tomen 
tose  below  or  becoming  rusty  and  rarely  glabrate  with 
age,  the  petioles  short  and  stout  and  pubescent:  fls.  usu 
ally  upon  shorter  pedicels  which,  like  the  calyx,  are  to 
mentose :  fr.  oblong  or  at  least  never  flattened  length 
wise,  sometimes  angular,  larger  than  in  the  last  and 
clinging  later  to  the  tree,  dull  heavy  green  with  nu 
ruerous  light-colored  dots  on  the  skin,  the  surface  hav 
ing  a  greasy  feel,  the  stem  short  and  thick  as  com- 
pared with  No.  15  and  set  in  an  oblique  cavity,  the  basin 
narrow  and  shallow,  with  variable  corrugations  and  a 
closed  and  pubescent  calyx,  the  flesh  sour  and  austere. 
Wild  in  low  or  flat  lands  in  the  Mississippi  valley.  S.S. 
4:168  (frs.  too  flat).  — Fruits  appropriated  by  the  set- 
tlers, but  the  species  is  probably  not  in  cultivation  for 
its  fruit,  although  a  double-flowered  variety  has  been 
lately  introduced,  — Bechtel's  Crab,  sometimes  referred 
to  P.  angustifolia  (G.C.  III.  25:397). 

18.  Soiilardi,  Bailey.  Soulard  Crab.  Figs.  2036, 
2037.  Natural  hybrid  of  P. 
31a Ins  and  P.  loensis:  a 
small  tree,  with  much  the  look 
of  an  Apple  tree,  and  woolly: 
lvs.  large,  round-ovate  to  el- 
liptic-ovate or  oblong -ovate, 
either  rounded  or  tapering  at 
the  base,  often  very  blunt  or 
even  rounded  at  the  top,  most- 
ly bluntly  and  coarsely  serrate 
or  dentate  when  young,  ir- 
regularly crenate  -  dentate  at 
maturity,  with  a  tendency  to 
become  lobed,  on  short  pubes- 
cent petioles,  thick  and  often 
rugose  and  woolly  beneath: 
fls.  blush,  in  close  woolly  clus- 
ters like  those  of  the  Apple: 
fr.  often  2  in.  or  even  more 
in  diam.,  flattish  lengthwise, 

yellow  and  often  with  a  tinted  cheek, 
the  basin  shallow,  flesh  fairly  edible. 
Wild  in  the    Mississippi    valley    from 
Minnesota  to  Texas,  but  always  local. 
—  Named   for   James    G.  Soulard,  Ga- 
lena, 111.,  who  introduced  the  first  v.i 
riety   to   cultivation.    In    some 
forms  the  leaves  become  nearly 
smooth   late  in  the  season  and 
there  is  little  tendency  towards 
an  irregular  notching  or  lobing 
of  the    margins.     The   tree    is 
hardy  and  the  frtiit  keeps  well 
and  is  useful  for  culinary  pur- 
poses.    A  few  named  varieties 
are  grown  in  the  upper  Missis- 
sippi valley, where  trees  of  great 
hardiness   are  demanded.     For 
accounts  of  the  pomological  off- 
shoots of  our  native  Apples,  see 
Bailey,  "Evolution  of  our  Na- 
tive Fruits,"  and  Craig  &  Hume, 
"Native  Crab  Apples  and  their 
Cultivated    Varieties,"  Iowa   2036.  Matureleaf  of  Pyrus 
Acad.  Sci.  1899.  Soulardi  (Xh)- 
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19.  The  above  sketch  (Nos.  6  to  18)  aeeoiints  for  all  the  apple- 
like species  known  to  be  in  the  American  traJe,  although  there 
may  be  other  Latin  names  in  some  of  the  catalogues.  There 
are  few  remaining  species  of  tlie  Malus  section. — P.  crat(e!/i- 
folia,  Targ.,  coiisidered  by  some  writers  to  be  of  this  section, 
by  others  to  belong  to  iSorbus,  and  by  still  others  to  be  a  hybrid 
between  Pyrus  and  Sorbus,  is  a  bush  or  small  tree,  local  in  N. 


2037.    Pyrus  Soulardi  (X  >?) 


Italy:  Ivs.  broad-ovate  in  outline,  with  several  sharp  lobes:  fls. 
white,  about  1  in.  across,  in  open  terminal  corymbs:  fr.  J^  in. 
long,  elliptic-oblong,  red.  B.M.  7423.— P.  »S'/AAi»iensi's,  Hook.  f. 
"Very  similar  to  P.  baceata,  but  the  leaves  (which  attain  5x3 
in.)  are  more  acutely  serrate,  woolly  beneath  and  on  the  petiole 
and  on  the  midrib  above,  the  peduncles  and  calyx  are  also 
woolly.  *  *  *  I  suspect  it  will  prove  a  form  of  P.  baceata." 
—Hooker.  Himalayas,  7,000-10,000  ft  altitude.  B.M.  7430. 
G.M. 41:313.  L.  H.  B. 


PYXIDANTHfiRA  (Greek,  box  and  anfhera;  the 
anthers  open  transversely  like  the  lid  of  a  box). 
Diapensiaceop.  The  Pyxie,  Floweking  Moss  or  Pine- 
BAKiiEN  Beauty  is  a  pretty  little  creeping  plant,  native 
only  to  New  .Jersey  and  North  Carolina,  which  is 
covered  in  early  .spring  with  small  white,  5-petaIed 
flowers  and  pink  buds.  It  sometimes  blooms  side  by 
side  with  the  trailing  arbutus.  These  flowers  are  sold 
in  the  streets  of  Philadelphia,  but  the  Pyxie  is  scarcely 
cultivated.  It  grows  best  in  moist,  sandy  soil.  In 
partial  shade  and  soil  rich  in  vegetable  mold  the  buds 
are  pale  pink;  in  full  sunlight  and  poor  soil  the  buds  are 
reddish.  The  Pj'xie  belongs  to  a  small  family  of  excep- 
tionally interesting  plants  remarkable  for  their  beauty, 
distinctness  and  geographical  distribution.  They  repre- 
sent a  vanishing  race,  and  there  are  many  different 
opinions  as  to  their  place  in  the  vegetable  kingdom.  As 
a  genus  Pyxidanthera  has  but  one  species,  and  its 
nearest  ally  is  Diapensia,  which  differs  in  having  the 
anthers  opening  longitudinally;  also  the  fls.  are  pe- 
duncled  in  Diapensia,  while  in  Pyxidanthera  each  flower 
is  solitary  at  the  end  of  a  short  branch.  Another  pecu- 
liar feature  of  the  Pyxie  is  the  sharp  point  at  the  end  of 
each  anther. 

Generic  characters:  sepals  5,  oblong,  obtuse,  reddish 
at  tip;  corolla  short-bell-shaped,  5-lobed;  lobes  obovate, 
erose,  persistent;  stamens  5,  inserted  in  the  sinuses; 
staminodes  none :  ovary  3-celled :  ovules  many  in  a  cell : 
capsule  loculicidal. 

barbuld.ta,  Michx.  Creeping  shrub,  with  a  long  tap- 
root in  the  center  of  the  tuft:  Ivs.  narrow,  crowded, 
overlapping,  the  young  ones  woolly  at  the  base  within, 
whence  the  specific  name  "barbulata."  Fls.  March  to 
May.  B.M.  4592.  Mn.  8:33.  B.B.  2:583.  Gn.  27,  p.  209 
{from  Harper's  Mag.).  -^^  jj 


2033,    Pyrus  coronaria  (X  %).     See  No.  15,  page  1474. 


Q 


QUACK   GRASS,    QUICK  GEASS    QUITCH   GRASS. 

See  Agropyrum. 

QUAKING  GRASS.     Species  of  Briza. 

QUAMASH.     Camassia  esculenta. 

QUAMOCLIT.     See  Ipomwa. 

QUEEN  LILY.  This  name  has  been  proposed  for 
Phaedranassa;  also  for  Curcuma;  and  it  has  been  errone- 
ously used  for  Strelitzia. 


QUEEN  OF  THE  MEADOWS. 

also  Spineu. 


Ulmaria  pentapetala ; 


QUEEN  OF  THE  PRAIRIE.     Spircea  lobata. 

QU£)RCUS  (ancient  Latin  name).  Ciipnliferfe.  Oak. 
Ornamental  deciduous  or  evergreen  trees,  rarely  shrubs, 
with  alternate,  petioled,  entire  or  lobed  Ivs.,  and  incon- 
spicuous monoecious  fls.,  the  staminate  ones  in  slender, 
pendulous,  rarely  upright,  catkins  (Fig.  2038);  the 
fruits,  or  "acorns,"  consisting  of  a  globular  to  oblong 
nut,  inclosed  or  embraced  only  at  the  base,  or  rarely 
wholly,  by  a  cup-like  involucre.  The  deciduous  species 
are  mostly  hardy  noi'th,  while  of  the  evergreen  ones 
none  seem  to  be  hardy  farther  north  than  Washington, 
D.  C. ;  some  half -evergreen  Oaks,  like  Q.  Tnrneri  and 
Q.  Macedonica,  will  probably  prove  hardy  in  the  vicin- 
ity of  New  York.  Most  of  the  Oaks  are  stately  trees  of 
noble  and  majestic  habit  with  stout,  wide-spreading 
branches;  some,  like  Q.  alba,  Garryana,  Virqiniana 
and  chrysolepis,  often  cover  a  space  more  than  100  ft.  in 
diameter;  others,  like  Q.  macrocarpa,  Priiius  and  tine- 
toria,  have  a  more  oval,  round-topped  head,  while  Q. 
palustris  and  imhricaria  form  symmetrical  broad  pyra- 
mids. A  very  few  hardy  species  are  shrubs,  generally 
called  Scrub  Oaks,  as  Q.  prinoides  and  Q.  ilicifoUa. 
Oaks  rank  among  our  most  valuable  park  and  avenue 
trees,  and  are  as  beautiful  when  grown  as  single  trees 
as  they  are  when  grouped  together  and  forming  groves 
and  woods.  As  avenue  trees  Q.  pahtsfris,  rubra,  coc- 
cinea,  imhricaria  and  Phellos  are  among  the  best,  the 
last-named  when  medium-sized  trees  are  desired;  in  the 
southern  states,  Q.  laurifolia,  tiJiginosa  and  the  ever- 
green Q.  Virginiana  are  preferred.  The  shrubby  spe- 
cies, like  Q.  prinoides  and  Q.  ilicifoUa.,  may  be  used 
for  covering  rocky  hillsi<les  and  drj"  ridges. 


3038.   Staminate  catkins  of  an  Oak— Quercus  pedunculata, 

(X%.)    SeoNo.  2'J. 

Oak  leaves  are  always  beautiful.  They  have  many 
shades  of  green;  especially  attractive  are  some  with 
leaves  of  contrasting  colors,  the  under  side  being  silvery 
■white,  the  upper  one  dark  green,  as  in  Q.Muhlenbergi, 
macrocarpa,  Michauxi  and  some  foreign  evergreen  spe- 


cies. In  many  Oaks  the  leaves  show  a  handsome  pink 
or  crimson  color  when  unfolding,  and  some  species  as- 
sume brilliant  autumnal  tints.  Especially  beautiful  in 
autumn  are  Q.  coccinea  and  palustris,  with  the  foliage 
turning  brilliant  scarlet;  Q.  rubra,  imbricaria  and  Mi- 
chauxi, which  turn  bright  or  dark  red;  Q.  alba,  violet  or 
vinous  purple;  Q.  lyrata,  scarlet  or  orange;  Q.  Phellos. 
pal^  yellow;  Q.  Prinus,  orange  or  orange-brown;  Q 
cuneafa  and  ilicifoUa,  orange-brown  or  yellow;  Q.  stel- 
lata  and  nigra,  brown  or  dull  orange.  Some  of  the  for- 
eign .'pecies,  like  Q.  sessiliflora,  and  also  pedunculata, 
Cerris,  lavnginosa,  glandulifera  and  others,  retain  the 
green  color  until  late  in  fall.  Besides  our  native  ever- 
green   species,  the  Japanese   Q.  acuta,  cuspidata   and 


2039.   Annual-fruited  Oak 
— Quercus  alba  (X  ^). 

The  mature  acorn  is 
borne  on  tlie  wood  of  the 
season.    See  No.  28. 


glauca  are  among  the  best  evergreen  Oaks  for  cultiva- 
tion in  the  South;  the  European  Q.  Ilex  and  Suber  are 
also  handsome  evergreen  trees. 

Generally  the  Oaks  grow  best  in  a  moderately  moist, 
rich  soil,  including  heavy  clay;  some,  as  Q.  bicolor,  uli- 
ginosa,  alba,  Phellos,  falcata  and  Virginiana,  prefer 
moister  situations  and  grow  naturally  in  low  and  often 
even  in  swampy  ground;  while  others,  especially  the 
Red  Oaks,  like  Q.  rubra,  coccinea,  imbricaria,  Marilan- 
dica,  Prinus  and  stellata,  grow  well  in  drier,  rocky  or 
sandy  soil,  and  the  Scrub  Oaks  on  dry  and  barren  soil. 
The  Black  and  Red  O.aks,  and  especially  the  Pin  Oak, 
are  usually  easily  transplanted  and  large  trees  are 
moved  successfully,  while  the  White  Oaks  are  more 
particular  and  only  younger  nursery-grown  trees  can  be 
safely  transplanted. 

Oaks  are  prop,  usually  by  seeds  sown  immediately 
after  gathering  in  fall:  this  is  especially  necessary  with 
Q.  alba,  Virginiana  and  some  other  Wliite  Oaks  which 
sprout  as  soon  as  they  are  ripe;  but  only  the  root  is  pro- 
duced in  fall,  while  the  stem  does  not  appear  until  the 
following  spring.  The  seeds  of  Red  and  Black  Oaks 
and  also  of  Q.  pedunculata,  if  not  sown  at  once  should 
be  stratified  and  sown  early  in  spring.  Acorns  sliould 
be  packed  in  earth,  moss  or  saw-dust  when  shipped  for 
a  great  distance.  Varieties  are  usually  grafted  on  potted 
stock  in  the  greenhouse  in  early  spring  or  sometimes  in 
August.  As  a  stock  Q.  pedunculata  is  preferred,  but 
Q.  rubra,  tlnctoria  and  Prinus  are  also  employed.  It  is 
probably  safer  to  graft  varieties  of  White  and  of  Red 
Oak  each  on  stock  of  the  same  group.  The  evergreen 
species  are  sometimes  increased  by  layers  and  also  by 
cuttings. 

About  300  species  are  known,  distributed  through  the 
colder  and  temperate  regions  of  the  northern  hemisi>liere 
and  in  the  mountains  of  the  tropics.  Almost  all  sjiecies 
are  trees,  but  sometimes  become  shrubby  in  liigli  alti- 
tudes or  in  dry  and  rocky  or  sandy  localities.  Lvs. 
short-petioled,  with  deciduous  stipules,  penninerved: 
fls.  monoecious;  the  staminate  in  slender,  pendulous  or 
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erect  catkins  with  4-7-parted  calyx  and  4-12,  usually  6, 
stamens;  pistillate  in  1-many-fld.  spikes  in  the  axils  of 
the  young  Ivs.,  rarely  at  the  base  of  the  axillary  stami- 
nate  catkins,  each  flower  consisting  of  an  inco!upletely 
3-celled  ovary,  surrounded  by  imbricate 
bracts:  fr.  a  1-seeded  subglobose  to  oblong 
nut,  surrounded  at  the  base  or  sometimes  al- 
most inclosed  by  a  cup-like  involucre. 

The  numerous  species  have  been  divided 
Into  different  subgenera.  All  American  spe- 
cies, except  Q.  densiflora,  belong  to  the  sub- 
genus Lepidobalanus  (halanos  is  Greek  for 
"acorn"),  which  is  characterized  by  slender, 
pendulous,  staminate  catkins,  separate  axil- 
larj'  pistillate  spikes  and  a  cup  consisting  of 
bracts  of  various  shape  but  not  connate  into 
zones.  Q.  dens i flora  belongs  to  Pasania, 
which  has  erect  staminate  catkins,  some  bear- 
ing pistillate  rts.  at  their  base,  like  the  catkins 
of  Oastanea.  Cyclobalanus  and  Cyclobala- 
nopsis  have  the  scales  of  the  cup  connate  into 
concentric  rings;  the  inflorescence  of  the  first 
being  similar  to  that  of  Pasania,  of  the  second 
to  Lepidobalanus.  Chlaniydobalanus  is  much 
like  Cyclobalanus,  but  the  nut  is  wholly  in- 
cluded by  the  ovate  cup.  Of  Lithocarpus, 
with  the  nut  partly  connate  with  the  cup,  but 
otherwise  like  the  last-named  subgenus,  no 
species  is  in  cultivation.  The  oaks  of  the 
subgenus  Lepidobalanus  are  divided  into 
two  sections, — Leucobalanus  and  Melanoba- 
lanus.  In  the  former,  comprising  the  White 
Oak  tribe,  the  acorns  mature  the  first  year 
(Fig.  2039).  In  the  latter,  comprising  the 
Black  Oaks,  the  acorns  mature  the  second 
year  (Pig.  2040).  Besides  the  300  species, 
about  40  hybrids  have  been  recorded.  The 
latest  monograph  of  the  whole  genus  is  by 
A.  DeCandolle  in  Prodromus,  vol.  16,  2,  pp. 
1-108  (1864-18G8).  Important  illustrated  works  on  Amer- 
ican Oaks  are  A.  Michaux,  "Histoire  des  Chenes  de 
l'Amerique"(1801),  with  36  plates;  Kellogg  and  Greene, 
"Illustrations  of  West  American  Oaks"  (1889),  with  37 
plates;  Sargent," Silva  of  North  America,"  vol.  8  (1895), 
with  82  plates,  and  Liebmann,  "Chenes  de  I'Amerique 
tropicale"  (1869),  with  47  plates.  Most  of  the  European 
and  west  Asian  Oaks  are  figured  in  Kotschy,  Eichen 
Europas  und  des  Orients  (1862),  with  40  colored  plates. 


wagons,  tools  and  many  other  articles.  The  bark  of 
some  species,  in  America  that  of  Q.  velutina,  Prinus 
and  densiflora,  is  used  for  tanning  leather.  Cork  is 
obtained  from  the  bark  of  Q.  Suber  and  occidentalis  in 


1,Q. 


and 


2  40.  Biennial-fruited  oak— 
Quercus  velutina  ( X  J4 ) . 

The  mature  acom  Is  borne 
on  two-year-old  wood:  that 
is,  the  acorn  does  not  ma- 
ture until  it  is  two  years 
old.     See  No.  6. 


The  Oaks  comprise  some  of  the  most  important  forest 
trees  of  the  northern  hemisphere.  The  wood  of  most 
species  is  strong,  tough,  hard  and  durable,  and  highly 
valued  for  many  purposes,  especially  ship-building, 
construction,  for  furniture,  and  in  the  manufacture  of 


2041.   Leaves  and  acorns  of  various  Oaks. 
Phellos;  S,  Q.  alba;  S,  Q.  velutina;  4,  Q.  rubra;  5,  Q.  Priims; 
6,  Q.  macrocarpa;  7,  Q.  bicolor. 

southern  Europe.  The  bark  of  a  few  species  has  also 
been  employed  in  medicine.  The  acorns  of  several  spe- 
cies are  edible,  in  America  especially  those  of  Q. 
Michanxi,  Emoryi  and  lobata;  in  Europe  those  of  Q. 
Ilex,  var.  Ballota  and  ^giJops;  in  Japan  those  of 
Q.  glauca;  in  many  European  countries  the  acorns  of 
all  species  are  an  important  food  for  hogs.  In  eastern 
Asia  a  silkworm  feeds  on  the  leaves  of  different  species. 
A  parasitic  insect  living  on  Q.  cocci fera  in  southern 
Europe  and  N.  Africa  yields  a  scarlet  dye.  Galls  caused 
by  the  puncture  of  certain  insects  are  used  for  tanning 
and  dyeing  and  are  now  chiefly  obtained  from  Q.  Ilex, 
var.  infectoria  in  western  Asia.  Some  of  the  above  men- 
tioned species  are  described  only  in  the  supplementary 
list,  p.  1483.    See  Oak. 

INDEX. 

femina,  29.  occidentalis,  35. 

ferruginea,  10.  olivaeformis,  23. 

fllicifolia,  29.  palustri-itnbricaria, 

Fordii,  36.  palustris,  1.         [12. 

Garryana,  26.  Pannonica,  33. 

glandulifera,  17.  pectinata,  29. 

grosseserrata,  16.  peduneulata,  29. 

Hartwissiana,  31.  pendula,  29,  31,  32. 

heterophylla,  29.  Phellos,  11. 

Rindsii,  27.  pinnatifida,  15,  28. 
humilis,     18       and    platanoides ,  22. 

suppl.  prinoides,  18. 

Hungarica,  33.  Printis,  17-22. 

Ilex,  36.  Pset(dcegilops,  31. 

ilicifolia,  8.  pubescens,  31. 

imbriearia,  12.  purpurascens,  29. 

Kelloggii,  5.  purpurea,  29,  30. 

laciniata,  29,  34.  Pyrenaica,  32. 
lanuginosa,    16,    31    repanda,  28. 

and  suppl.  Robur,  29,  30. 

laurifolia,  13.  rubra,  2. 

lobata,  27.  sessiliflora,  30. 

lyrata,  24.  stellata,  25. 

macrocarpa,  23.  Suber,  35. 

Marilandica,  10.  Texana,  3. 

Michauxi,  20.  tinctoria,  6. 

minor,  25.  Toza,  32. 

Mongolica,  16.  uliginosa,  9. 

montana,  21.  variabilis,  14. 

Muhlenbergi,  19.  variegata,  29. 

nana,  8.  velutina,  6. 

nigra,  9,  10.  virens,  37. 

obtusiloba,  25.  Virginiana,  37. 


acuminata,  19. 
^gilops,    31 

suppl. 
agrifolia,  39. 
alba,  28. 
ambigua,  2. 
aquatica,  9. 
Austriaea,  34. 
Ballota,  36. 
Banisteri,  8. 
bicolor,  22. 
Bungeana,  14. 
Oalifornica,  5. 
camata,  32. 
Castanea,  19. 
Cerris,  34. 
Chincapin,  18. 
Ghinensis,  14. 
chrysolepis,  38. 
eoccinea,  4. 
comptoniaefolia,  29. 
Concordia,  29. 
conferta,  33. 
contorta,  29. 
crinita,  32. 
crispula,  16. 
cuneata,  7. 
Daimio,  15. 
densiflora,  40. 
dentata,  15,  17. 
digitata,  7. 
falcata,  7. 
fastigiata,  29. 
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A.  Staminate  catkins  slender,  pendu- 
lous :  pistillate  fls.  in  separate 
axillary  spikes  (For  aa,  see  spe- 
cies No.  40).    Lepidobalanus. 
B.   Walls   of  nut  tomentose  on  the 
inner  surface:  Ivs.  lobed,  with 
bristle-tipped  teeth  and  lobes  or 
entire,  bristly-pointed,  but  not 
serrate  and  not  evergreen:  fr. 
ripening  the  second  year:  hark 
dark-colored ,  not  scaly.  Black 
Oaks.     Melanobalanus. 
C.  1/vs.  pinnatifid,   slender- 
stalked. 
D.  Lobes    of   Ivs.    tisually 
tooth  ed :     binder    side 
glabrous    or  rarely    pu- 
bescent. 
E.  Ctip   shallow,  saucer- 
shaped,    broader   than 
high 


QUERCUS 

GG.  Length  of  Ivs.  2-6  in.2&.  Garryana 
27.  lobata 


3, 
EE.   Cup   turbinate  or  hemi- 
spherical     4. 

5. 
G. 

DD.  Lobes  of  Ivs.  entire  or  few- 
toothed:  under  side  whit- 
ish or  grayish  tomentose.  7. 
8. 
cc.  Lvs.  obovate,  S-5-lobed  at  the 
apex  or  almost  entire,  short- 
stalked  9. 

10. 
ccc.  Lvs.  oblong  or  linear-oblong, 
entire,    rarely    remotely 

toothed 11. 

12. 
13. 
B.  Walls  of  nut  glabrous  on  the  in- 
ner surface  (except  Nos. 38, 39) : 
lvs.  siviKitt'lfi  lolled  or  toothed, 
not  bristh'-tippi'd,  rarely  ser- 
rate with  bristly  teeth;  the  ever- 
green lvs.  sometimes  entire:  fr. 
ripening  the  first  year  (except 
Nos.  14,  38,  39 ) .    White  Oaks. 
Leucobalanus. 
C.  Foliage  deciduous. 

D.  Ia's.   sinuately   dentate   or 
serrate. 
E.  Scales  of  cup    linear  or 
lanceolate,     spreading 

and  recurved 14. 

15. 
EE.  Scales  of  cup  appressed, 
imbricate. 
F.  Petioles  very  short:  lvs. 
cordate   at   base,  al- 
most sessile 16. 

PF.  Petioles  rather  slender; 
lvs.    cuneate    or 
rounded  at  the  base. 
G.  Lobes  of  lvs.  acute.  .17. 
18. 
19. 
GG.  Lobes      of      lvs. 

rounded 20. 

21. 
22. 
DD,  Lvs.  pinnately  lobed. 

E.  Bark  separating  in  thin 
scales,    light    gray   or 
light    brown.      Ameri- 
can species. 
F.    Under  side  of  lvs.  pu- 
bescent or  tomentose. 
G.  Length   of    lvs.    5-8 
in.:   lvs.  lyrate- 

pinnatifid 23. 

24. 
25. 


palustris 

rubra 

Texana 

coccinea 

Kelloggii 

velutina 


cuneata 
ilicifolia 


nigra 
Marilandica 


Phellos 

imbricaria 

laurifolia 


variabilii 
dentata 


Mongolica 


glandulifera 

prinoides 

Muhlenbergii 

Micbauxi 

Prinus 

bicolor 


FF.    Under  side   of   lvs. 

glabrous 28. 

EE.  Park     furrowed     and 
ridged,  not  scaly,  usu- 
a lly   dark   brown  or 
dark  gray.    European 
species. 
F.   Cup  with  i)nbricate,ap- 
prefint'd  scales. 
G.  Lvs.  glabrous  below.29. 
30. 
GG.  Lvs.   pubescent    be- 
low   31. 

32. 
33. 
FF.   Cup     with     elongated, 
spreading   and   re- 
curved scales 34 . 

CC.  Foliage  evergreen,  dentate  or 
entire. 
D.  Lvs.  whitish,  tomentose  or 
tomentulose  beneath:   fr. 
ripening  the  first  year.. 35. 
36. 
37. 
DD.  Lvs,  soon  glabrous  beneath  .38. 

39. 
aa.  staminate    catkins    erect,    partly 
androgynous,  with  the  pistillate 
fls.  at  the  base.     Pasania 40. 


alba 


pedunculata 
sessiliflora 

lanuginosa 

Toza 

conferta 


Cerris 


Suber 

Ilex 

Virginiana 

chrysolepis 

agrifolia 


densiflora 


1.  palustris,  Linn.  Pin  Oak.  Plate  XXI.  Figs.  150o, 
2043.  Tree,  to  80,  occasionally  120  ft.,  with  rather  short 
spreading  branches,  forming  a  symmetrical  pyramidal 
head,  becoming  irregular  and  oblong  in  older  trees: 
lvs.  deeply  pinnatifid,  sometimes  almost  to  the  midrib; 
lobes  5-7,  oblong  or  oblong-lanceolate,  toothed,  sepa- 
rated by  wide  sinuses,  bright  green  above,  light  green 
beneath,  with  axillary  tufts  of  hairs,  3-5  in.  long:  fr. 
short- stalked;  acorn  subglobose  or  ovoid,  ^-^2  in.  long, 
embraced  about  one-third  or  more  by  the  cup.  Mass.  to 
Del.,  west  to  Wis.  and  Ark.  S.S.  8:422,423.  Em.  1:167. 
A.G.  17:213.  Gng.  3:129.  Mn.  2:155;  6:27.-Handsome 
tree,  especially  when  young;  often  used  for  avenues; 
grows  rapidly  and  prefers  somewhat  moist  soil;  foliage 
bright  red  in  fail.  The  tree  is  fibrous -rooted  and  trans- 
plants well. 

2.  rilbra,  Linn.  (Q.  ambigua,  Mlchx.).  Fig.  2041. 
(4).  Tree,  to  80,  occasionally  150  ft.,  with  stout  spread- 
ing branches  forming  a  bi'oad.  round-topped,  symmetri- 
cal head:  lvs.  divided  about  halfway  to  the  middle  by 
wide  sinuses  into  7-9  triangular-ovate  or  ovate-oblong 
lobes,  dull  green  above,  light  green  and  pubescent  at 
first  beneath,  at  length  glabrous,  5-9  in.  long:  fr.  short- 


macrocarpa 

lyrata 

stellata 


2042.   Acorns  of  Quercus  coccinea  (on  left)  and  Quercus 
velutina.     Nutural  size. 

stalked;  acorn  ovoid,  1  in.  long,  embraced  only  at  the 
base  by  the  %-l  in.  broad  cup.  Nova  Scotia  to  Fla., 
west  to  Minn,  and  Tex.  S.S.  8:409,  410.  Em.  1:168. 
P.S.  17:1812-1813  -Beautiful  Oak  of  rapid  growth, 
growinj;  into  a  large,  majestic  tree,  with  usually  broad, 
round  liead,  the  foliage  turning  dark  red  in  fall. 

3.  TexS,na,  Buckl.  Texan  Red  Oak.  Tree,  attaining 
200  ft.,  with  an  oblong  ojx'n  head:  lvs.  almost  like  those 
of  <^.  coccinea,  with  axillary  tufts  of  ferrugineous  hairs 


QUERCUS 

beneath,  2-6  in.  long :  fr.  ovoid,  %-!  in.  long,  em- 
braced about  one-third  by  the  deeply  saucer-shaped  cup. 
Ind.  and  Iowa  to  Tex.  and  Fla.  S.S.  8:411.  G.P\  7:515, 
517.  — Tall  tree,  only  recently  introduced  into  cult. :  much 
like  Q.  coccinea  in  foliage  and  like  Q.  rubra  in  fruit,  but 
the  cup  somewhat  deeper  and  smaller  and  pale  grayish 
tomentose. 
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2043.    Quercus  palustris  (on  the  left)  and  Q.  Phellos  (X  ii)- 

4.  coccinea,  Muench.  Scarlet  Oak.  Fig.  2042,  2044. 
Tree,  to  80  ft., with  gradually  spreading  branches  forming 
a  round-topped  rather  open  head:  Ivs.  deeply  divided  by 
wide  sinuses  into  7-9  rather  narrow,  oblong  or  lanceo 
late,  few-toothed  lobes,  bright  green  and  glossy  above, 
light  green  and  glabrous  beneath,  4-8  in.  long:  fr.  short- 
stalked,   ovoid    to    oblong-ovate,    }4-%   in. 

long,  embraced  about  one-half  by  the  almost 
glabrous  cup.  Me.  to  Fla.,  west  to  Minn, 
and  Mo.  S.S.  8:412,  413.  Em.  1:1(53. -Espe- 
cially valuable  for  its  brilliant  scarlet  fall 
coloring;  grows  well  in  dryish  situations. 

5.  K611oggii,  Newb.  {Q.  Califdrniea, 
Coop.).  Californian  Black  Oak.  Fig. 
2045.  Tree,  occasionally  to  100  ft.,  with 
stout  spreading  branches  forming  an  open, 
round-topped  head:  Ivs.  divided  about  to 
the  middle  by  wide  sinuses  into  usually  7 
oblong,  toothed  lobes,  pubescent  when 
young,  at  length  glabrous  and  glossy  above, 
yellowish  green  and  glabrous  or  floccose  be- 
neath, 3-6  in.  long:  fr.  short-stalked;  acorn  ovoid  or  ob- 
long, mostly  rounded  at  the  top,  1-1 K  in.  long,  em- 
braced about  one-third  or  one-half  by  the  deep  hemi- 
spherical glabrous  cup.  Ore.  to  Calif.  S.S.  8:416.  G.F. 
9:145. 

6.  veltitina,  Lam  (Q.  tincforia,Bartr.).  Black  Oak. 
Yellow  Bark  Oak.  Figs.  2040,  2041  (3),  2042.  Tree,  to 
80,  sometimes  to  150  ft.,  with  rather  slender  branches, 
spreading  gradually  into  a  narrow,  open  head  ;  bark 
very  dark  brown,  inner  bark  orange:  Ivs.  pinnatifld  to 
or  beyond  the  middle,  with  7-9  broad  toothed  lobes, 
dark  and  dull  green  above,  brownish  pubescent  beneath 
at  first,  glabrous  at  length,  except  in  the  axils  of  the 
veins,  4-10  in.  long:  fr.  short-stalked;  acorn  ovoid,  %-l 
in.  long,  embraced  about  one-half  by  the  hemispherical 
denselv  pubescent  cup.  Me.  to  Fla.,  west  to  Minn,  and 
Tex.  S.S.  8:414,  415.  Em.  1:160.  G.F.  5:55.-Tree  of 
rapid  growth,  less  beautiful  than  the  preceding  spe- 
cies, but  the  wood  is  more  valuable;  it  flourishes  even  in 
rather  dry  soil,  and  the  foliage  turns  dull  red  or  orange- 
brown  in  fall. 

7.  cune^ta,  Wangh.  {Q.  (Jigifdta,  Sudw.  Q.  falcdta, 
Michx.).  Spanish  Oak.  Tree,  to  70,  rarely  to  100  ft., 
with  stout  spreading  branches  forming  an  open,  round- 
topped  head"  Ivs.  deeply  pinnatifld,  with  5-7  entire  lan- 
ceolate and  often  falcate  lobes,  separated  by  broad  si- 
nuses, drooping,  dark  green  and  glabrous  above,  tawny 
or  grayish  tomentulose  beneath,  3-8  in.  long:  fr.  short- 
stalked;  acorn  subglobose,  yi  in.  high,  embraced  one- 
half  by  the  turbinate  cup.  N.  J.  to  Fla.,  west  to  Mo. 
and  Tex.  S.S.  8:420.  G.F.  8: 104. -Handsome,  with 
peculiarly  distinct  foliage,  but  not  quite  hardy  north. 


8.  ilicifdlia,  Wangh.  (<^.  Bdnisteri,  Michx.  Q.  nana, 
Sarg. ).  Beak  or  Scrub  Oak.  Intricately  branched, 
spreading  shrub  to  10  ft.  high,  rarely  small  tree  to  20 
ft. :  Ivs.  pinnately  lobed,  with  usually  2  broad  triangular 
lobes  on  each  side,  dark  green  and  glabrous  above, whit- 
ish tomentulose  beneath,  2-5  in.  long:  fr.  short-stalked; 
acorn  globose-ovoid,  3^  in.  or  less  high,  embraced  about 
one-half  by  the  saucer-shaped  cup.  Me.  to  Va.,  west  to 
Ohio  and  Ky.  S.S.  8:424.  Em.  1:170.  — Growing  natur- 
ally on  dry  rocky  soil  and  forming  dense  thickets;  it  may 
be  used  for  covering  barren  rocky  ridges  and  hillsides. 
Hybrids  with  Q.  coccinea  and  Q.  veiutina  are  known 
(Rhodora,  3:24). 

9.  nigra,  Linn.  {Q.  aqudtica,  Walt.  Q.  nlii/inosa, 
Wangh.).  Water  Oak.  Tree,  to  80  ft.,  with  rather 
slender  branches  forming  a  conical,  round-topped  head: 
Ivs.  obovate,  3-lobed  at  the  apex  or  sometimes  entire, 
rarely  pinnatifld  above  the  middle,  dull  bluish  green 
above,  paler  beneath,  soon  glabrous  except  axillary  tufts 
of  brown  hairs  beneath,  1 3^-3 in.  long:  fr.  short-stalked; 
acorn  globose-ovoid,  3^-%  in.  high,  embraced  one-fourth 
to  one-third  by  the  saucer-shaped  cup.  Del.  to  Fla., west 
to  Ky.  and  Tex.  S.S.  8:428.  — Of  rapid  growth  and  easily 
transplanted;  often  planted  as  avenue  tree  in  the  South, 
but  not  quite  hardy  north.    Usually  called  Q.  aquatica. 

10.  Marilindica,  Muench  {Q.  nigra,  Wangh.  Q.  fer- 
ruginea, Michx.).  Black  Jack.  Jack  Oak.  Tree,to30, 
sometimes  to  50  ft.,  with  short  spreading  branches  form- 
ing a  narrow,  round-topped  or  often  irregular  head:  Ivs. 
obovate,  3-5-lobed  at  the  broad  apex,  with  broad,  entire 
or  sparingly  toothed  lobes,  glabrous  and  dark  green 
above,  at  length  glabrous  and  yellowish  green  beneath, 
brownish  tomentose  at  flrst:  fr.  short-stalked;  acorn 
ovoid-oblong,  %  in.  high,  embraced  one-third  to  two- 
thirds  by  the  turbinate  cup.  N.  Y.  to  Fla.,  west  to  Neb. 
and  Texas.  S.S.  8:426,  427.  — Handsome  tree,  with  its 
large  glossy  foliage;  hardy  north.  Better  known  as  Q. 
nigra,  but  this  name  really  belongs  to  the  preceding 
species. 

11.  Ph611os,  Linn.  Willow  Oak.  Plate  XXL  Fig. 
2043.  Tree,  to  50  ft.,  sometimes  becoming  80  ft.,  with 
rather  slender  branches  forming  a  conical,  round-topped 
head:  Ivs.  short-petioled,  linear-oblong,  bright  green 
and  glossy  above,  pubescent  below  when  young,  glabrous 
and  light  green  at  length,  2-4  in.  long:  frs.  almost  ses- 
sile, acorn  subglobose,  3^-3^  in.  high,  embraced  about 
one-fourth  by  the  saucer-shaped  cup.  N.  Y.  to  Fla., west 
to  Mo.  and  Tex.  S.S.  8:435.  Gt.  29,  p.  221.  A.G.  17:195. 
R.H.  1898,  p.  149. -Beautiful  hardy  medium-sized  tree 


2044.   Leaves  of  Quercus 
coccinea.    (X  34.) 


with    handsome    foliage    turning    pale    yellow   in    fall, 
prefers  moist  or  almost  swampy  soil. 

12.  imbriciria,  Michx.     Shingle  Oak.     Tree,  to  60, 
rarely  to  100  ft.,  with  slender  and  somewhat  pendulous 
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Quercus  lobata  (X  %). 

No.  27. 


branches,  of  pyramidal  habit  in  it.s  youth,  round-topped 
when  old:  Ivs.  oblong  or  oblong-lanceolate,  dark  green 
and  glabrous  above,  grayish  tomentulose  beneath,  3-7  in. 
long:  £r.  short-stalked;  acorn  subglobose,  3^  in.  long,  em- 
braced one  third  to  one-half  by  the  turbinate  cup.  Pa.  to 
Ga.,westtoNeb.and  Ark.  S. 8.8:432.  A.G.  17:195.  Mn. 
6:91. -Beautiful  Oak  of 
symmetrical  habit  with 
handsome  glossy  foliage, 
turning  russet  -  red  in 
fall.  There  are  several 
hybrids  of  this  species 
and  No.  11  with  other 
Black  and  Red  Oaks  ; 
one  of  them  is  in  the 
trade  as  Q.  pahistri- 
imhriciiria ,  Engelm.:  it 
has  oblong  -  lanceolate 
Ivs.,  entire  or  coarsely  toothed,  with  bristly  teeth,  soon 
glabrous,  4-G  in.  long:  cup  turbinate.  For  other  hy- 
brids of  this  group  see  S.S.  8:433,  434,  436,  437. 

13.  laurifdlia,  Michx.  Laurel  Oak.  Tree,  to  60,  oc- 
casionally to  100  ft., with  comparatively  slender  branches 
forming  a  dense,  round-topped  head :  Ivs.  oblong  or  ob- 
long-obovate,  sometimes  slightly  lobed,  dark  green  and 
shining  above,  light  green  and  puberulous  at  first,  gla- 
brous at  length  below,  2-6  in.  long:  fr.  short-stalked; 
acorn  ovoid  or  subglobose,  about  J4  in.  long,  embraced 
one-fourth  by  the  saucer-shaped  cup.  Va.  to  Fla.  and  La. 
S.S.  8:429,  430.  — Handsome  tree  with  almost  half-ever- 
green glossy  foliage,  often  planted  as  avenue  tree  in  the 
southern  and  Gulf  states;  not  hardy  north. 

14.  variabilis,  Blume  {Q.  Bnngehna,  Forb.  Q.  Clii- 
nensis,  Bunge,  not  Abel).  Tree,  to  80  ft.:  Ivs.  slender- 
petioled,  oblong  to  oblong-lanceolate,  acuminate,  cre- 
nately  serrate,  with  bristle-like  teeth,  dark  green  and 
glabrous  above,  whitish  tomentulose  below,  3K-C  in. 
long:  fr.  almost  sessile;  acorn  subglobose,  not  much 
exceeding  the  large  cup;  scales  thick,  lanceolate,  re- 
curved. N.  China,  Japan.  — Handsome  tree  with  distinct 
foliage  almost  like  that  of  Castanea  crenaia;  has  proved 
hardy  in  Mass.  and  western  N.  Y. 

15.  deiita,ta,  Thunb.  {Q.  Dalmio,  Hort.).  Tree,  to  80 
ft.,  with  broad,  round-topped  head:  Ivs.  short-petioled, 
obovate,  sinuately  toothed,  with  3-6  rounded  broad  teeth 
on  each  side,  dark  green  and  tisually  glabrous  above  at 
length,  light  green  and  pubescent  beneath,  firm  and 
leathery,  to  12  in.  long:  fr.  almost  sessile;  acorn  ovate, 
}4-^A  in.  long,  embraced  one-half  by  the  large  cup ;  scales 
lanceolate,  thin,  spreading  and  recurved.  Japan.  — Re- 
markable for  its  large  Ivs.,  on  young  plants  to  1  ft.  long 
and  8  in.  broad;  hardy  north.  Var.  pinnatifida,  Mat- 
sum.  (Q.  pinnatifida,  Franch.  &  Sav.).  Lvs.  divided 
almost  to  the  midrib  into  linear  lobes  with  crisp  irregu- 
lar margins;  interesting  form. 


White  Oak  (X  M).     No.  28. 


10.  Mongolica,  Fisch  Tree,  to  100  ft. :  lvs.  obovate 
or  obovate-obloiig,  much  narrowed  below  the  middle, 
coarsely  toothed  with  acute  or  mucronulate  teeth,  bright 
green  above,  light  green  beneath,  with  long  liairs  along 


the  veins,  almost  glabrous  at  length,  3-7  in.  long:  fr. 
almost  sessile,  acorn  ]4.-%  in.  high,  embraced  one-third 
by  the  cup.  Amurland,  N.  China,  Saghalin.  — There  are 
two  closely  allied  species  from  Japan,  Q.  crispula, 
Blume,  and  Q,  grosseserrata,  Blume,  which  are  almost 
indistinguishable  in  foliage  from  each  other  and  from 
this  species,  but  Q.  crispula  has  the  cup  somewhat 
deeper,  embracing  about  one-half  of  the  nut.  Both  have 
handsome  foliage  and  have  proved  hardy  in  the  Arnold 
Arboretum.  Under  the  name  of  Q.  Mongolica  a  form  of 
Q.  lanuginosa  is  sometimes  found  in  the  trade. 

17.  glandulifera,  Blume.  Tree,  to  40  ft.,  rarely  to 
70  ft.,  shrubby  in  ctilt.:  lvs.  cuneate  or  rounded  at  the 
base,  oblong-obovate  to  oblanceolate,  acute,  with  6-10 
glandular-tipped,  acute  teeth  on  each  side,  light  green 
above,  glabrous,  whitish  or  grayish  green  beneath,  ap- 
pressed  silky  at  first,  almost  half -evergreen,  23^-5  in. 
long:  fr.  peduncled,  usually  several;  acorn  ovate,  about 
K  in.  high,  embraced  one-third  to  one-half  by  the  cup. 
Japan.  — Half  evergreen  shrub  with  handsome  foliage, 
almost  hardy  north,  at  least  in  sheltered  positions. 
Sometimes  cult,  under  the  name  Q.dentata.  Q.  glandu- 
lifera, Mast.,  is  Q.  Turneri  (see  suppl.  list). 

18.  prinoldes.Willd.  (Q.CJiiwcapiM,  Pursh.  Q.Prinus, 
var.  Chincapin,  Michx.).  Chincapin  Oak.  Spreading 
shrub,  with  slender  stems,  usually  not  over  6  ft.  high, 
rarely  to  15  ft.  :  lvs.  rather  short-petioled,  cuneate  at 
the  base,  ovate-oblong  or  oblong,  with  4—8  sometimes 
obtusish  teeth  on  each  side,  bright  green  above,  grayish 
tomentulose  beneath,  2>2-5  in.  long-  fr.  sessile,  acorn 
oval,  about  %  in.  long,  embraced  one-half  by  the  cup. 
Maine  to  Ala.,  west  to  Minn,  and  Tex.  S.S.  8:378.  Em. 
1:158.  — Pretty  shnib  for  covering  dry  and  rocky  ridges. 
In  trade  sometimes  under  the  misleading  name  of  Q. 
humilis,  for  which  see  stipplementary  list. 

19.  Muhlenbergi,  Engelm.  (Q.  Cast(inea,^\\\A.,  not 
Nee.  Q.  aciuninilta,  Sarg.,  not  Roxb.  Q.  Prhms,  var. 
actcmindta,  Michx.}.  Yellow  Chestnut  Oak.  Tree,  to 
100  or  occasionally  to  160  ft.,  with  rather  short  branches 
forming  a  narrow,  round-topped  head:  lvs.  slender- 
stalked,  oblong  to  oblong-lanceolate,  acute  or  acuminate, 
coarsely  toothed  with  acute,  glandular-tipped  teeth,  dark 
or  yellowish  green  above,  whitish  tomentulose  beneath, 
4-7  in.  long:  fr.  sessile  or  short-peduncled;  acorns 
ovate,  J4-/4  in.  long,  embraced  about  one-half  by  the 
cup.  Tenn.  to  Va.,  west  to  Neb.  and  Tex.  S.S.  8:377.— 
Beautiful  tree  with  light  gray  bark  and  handsome  foli- 
age, glossy  above  and  silvery  white  beneath. 

20.  Michatlxi,  Nutt.  {Q.  Pr'mus,  var.  pahtsfris, 
Michx.).  Basket  Oak.  Cow  Oak.  Tree,  to  100  ft., 
with  round-topped,  rather  dense  head;  bark  light  gray, 
scaly:  lvs.  obovate  or  obovate-oblong,  acute,  deeply 
crenulate-toothed,  with  obtuse,  mucronulate  teeth, 
bright  green  and  shining  above,  grayish  tomentulose 
beneath,  4-7  in.  long:  fr.  short-peduncled;  acorn  ovoid, 
1-1/^  in.  high,  embraced  about  one-third  by  the  tomen- 
tose  cup.  Del.  to  Fla.,  west  to  Ind.  and  Tex.  S.S. 
8:382,  383.  — One  of  the  most  beautiful  of  the  Chestnut 
Oaks ;  prefers  moist  soil. 

21.  Prlnus,  Linn.  {Q.  Prinns,  var.  monticola,  Michx, 
Q.  montclna,  Willd.).  Chestnut  Oak.  Rock  Chest- 
nut Oak.  Fig.  2041  (5).  Tree,  to  70,  or  occasionally  to 
100  ft.,  with  broad,  irregular  head  and  dark  brown, 
ridged  bark:  lvs.  slender-stalked,  obovate  to  oblong- 
lanceolate,  coarsely  crenulate-toothed,  bright  or  yellow- 
ish green  above,  paler  beneath,  tomenttilose  when  young, 
often  almost  glabrous  at  length,  5-8  in.  long:  fr.  soli- 
tary or  in  pairs,  on  peduncles  about  1  in.  long;  acorn 
ovoid,  1-1>2  in.  high,  embraced  about  one-third  by  the 
cup.  Maine  and  Ontario  to  Ala.  S.S.  8:375,376.  Em. 
1:155  (as  Q.  Caxtavea)  and  156.  G.C.III.  14:617.  G.F. 
1:510.  — Handsome  Oak,  growing  well  in  rather  dry  soil. 

22.  bf color,  Willd.  (Q.  platano)des,Svn\^.  Q.  Prhms, 
var.  totni'utbsa,  Michx.  Q.  Pr'inns,  var.  discolor,  Michx. 
f.).  SwAxMP  White  Oak.  Fig.  2041(7).  Tree,  to  70 
ft.,  rarely  to  100  ft.,  with  narrow,  rotind-topped,  open 
head  and  light  grayish  brown,  scaly  bark:  lvs.  obovate 
to  oblong-obovate,  siiniatcly  dentate,  sometimes  lobed 
half-way  to  the  middle,  dark  green  and  dull  above, 
whitish  tomentulose  beneath,  4-7  in.  long:  fr.  solitary 
or  in  pairs  on  peduncles  1/^-4  in.  long;    acorn  ovate- 
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oblong,  1-114  in.  high,  embracod  one-third  by  the  cup. 
Quebec  to  Gii.,  west  to  Mich,  iiini  Ark.  S.S.  8:380,  'Ml. 
Em.  1:15.!.  G.F.  4:240.  — It  is  less  desirable  as  an  or- 
namental tree  than  many  oilier  species,  but  the  wood  is 
valuable.  The  light  gray  bark  sepai-atiiig  in  large  thin 
scales  and  the  numenms  small  brandies  which  a]>pear 
on  the  larger  limbs  and  often  on  the  trunk,  make  it  easy 
to  distinguish  irom  allied  species. 

23.  raacrocirpa,  Michx.  Bur  Oak.  Mossy  Cup  Oak. 
Fig  2041  (0).  Tree,  to  80,  sometimes  160  ft.,  with  large 
.spreading  branches,  forming  a  broad,  round  head; 
bark  light  brown,  deeply  furrowed;  younger  branches 
sometimes  with  corky  wings:  Ivs.  obovate  or  oblong- 
obovate,  lyrate-pinnatifid,  with  4-10  pairs  of  lobes,  the 
lower  ones  smaller,  separated  by  wide  and  deep  sinuses, 
the  upper  ones  much  larger,  or  sometimes  the  Ivs.  are 
only  sinuately  dentate  above  the  middle,  bright  green 
and  shining  above,  grayish  or  whitish  tomentose  be- 
jieath,  4-8  in.  long:  fr.  sessile  or  short-stalked;  acorn 
broadly  ovate  or  ovoid,  %-lK  in.  high,  embraced  about 
one-half  by  the  large  %-2  in.  wide  cup,  with  the  upper 
scales  awned  and  forming  a  fringe-like  border.  Nova 
Scotia  to  Pa.,  west  to  Manitoba  and  Tex.  S.S.  8:371, 
372.  Era.  1:149.  G.F.  2:500;  3:407.  Mn.  2:153.  Gng. 
4:342.  — Var.  olivaef6rmis,  Gray  {Q.oJivce  for  mis,  Michx.). 
Lvs.  deeply  pinnatifld,  lobes  almost  all  narrow  and  sep- 
arated by  wide  sinuses;  cup  usually  elongated,  much 
higher  than  broad.  S.S.  8:373. -The  Bur  Oak  is  of  vig- 
orous growth  and  becomes  a  stately  tree  and  is  of  pic- 
tures(|ne  appearance  in  winter  with  its  corky  branches. 
Crown  often  fan-shaped  until  tree  is  mature. 

24.  lyrd,ta,  Walt.  Overcup  Oak.  Swamp,  or  Swamp 
Post  Oak.  Tree,  to  100  ft.,  with  rather  small,  often 
pendulous  branches  forming  a  symmetrical,  round- 
topped  head:  lvs.  obovate  to  obovate-oblong,  deeply 
lyrate  pinnatifld,  with  3-5  pairs  of  oblong  or  lanceolate 
lobes,  the  lower  ones  much  smaller,  separated  by  a  wide 

sinus  from  the  upper 
ones,  dark  green  and 
shining  above,  whitish 
tomentulose  beneath  or 
sometimes  light  green 
and  pubescent:  f r. 
short  -  stalked  ;  acorn 
globose,  >2-l  in.  high, 
almost  entirely  en- 
closed by  the  large 
scaly  cup.  N.  J.  to 
Fla.,  west  to  Mo.  and 
Tex.  S.S.  8:374.-Lit- 
tle  cultivated ;  hardy  as 
far  north  as  Massachu- 
setts ;  prefers  moist 
soil. 

25.  steliata,  Wangh. 
{Q.  ohtusiloba,  Michx. 
Q.  wV»(or,  Sarg. ).  Post 
Oak.  Tree,  to  60,  rarely 
to  100  ft.,  with  broad, 
dense,  round  head,  and 
with  grayish  brown, 
deeply  fissured  bark: 
lvs.  s  hort  -  stalked, 
broadly  obovate,  lyrate-pinnatifid,  with  2  or  usually  3 
pairs  of  lobes,  the  middle  pair  being  much  larger,  undu- 
late, and  mostly  with  a  lobe  on  the  lower  side,  separated 
from  the  lower  pair  by  wide,  from  the  upper  pair  by 
narrower  sinuses,  dark  green  above,  brownish  tomen- 
rulose  beneath,  5-8  in.  long:  fr.  almost  sessile;  acorn 
ovoid,  %  in.  high,  embraced  one-third  to  one-half  by 
tlie  cup;  scales  lanceolate,  loosely  appressed.  Maine  to 
Fla.,  west  to  Mich,  ind  Tex.  S.S.  8:368,  369.  Em.  1:151. 
—  Hardy  and  hand  oine  tree  with  dense  round  head, 
growing  naturally  va  "ather  dry,  sandy  or  rocky  soil. 

26.  Garryana,  Dou  Oregon  Oak.  Tree,  to  80, 
rarely  to  100  ft.,  with  ' 'espreading  branches,  some- 
times shrubby;  bark  ligli^,  ^ray:  lvs.  obovate,  pinnati- 
fld, with  broad,  obtuse,  entiic  or  toothed  lobes,  dark 
green  above,  pubescent  and  yellowish  green  or  whitish 
below:  fr.  short-stalked;  acorn  ovoid,  about  1  in.  high, 
embraced  about  one-third  by  the  saucer-shaped  ctip  ; 
scales  usually  thin.  Wash,  and  Ore.  to  Calif.    S.S.  8:364, 


365.   G.F.  7:495. -The  most  important  Oak  of  the  Pacific 
states  as  a  timber  tree. 

27.  Iobd.ta,  N(?e  (Q.  ITlndsii,  Benth.).  Valley  or 
WKEPiNd  Oak  (White  Oak  of  the  Pacific  states). 
Fig.  2046.     Tree,  to  100  ft.,  with  great,  wide-spreading 


2048.  English  Oak— Quorcus  pedun 
culata.    Natural  size.     No.  29. 


i049.  Quercus  pedunculata.  var. 
filicifolia  (X  3^).     No.  29. 


limbs  and  slender  drooping  branches:  lvs.  oblong  or 
obovate-oblong,  with  3-5  pairs  of  sometimes  lobed-den- 
tate  lobes,  dark  green  and  stellate-pubescent  above  and 
usually  whitish  tomentulose  beneath,  2-4  in.  long  :  fr. 
ahiiost  sessile;  acorn  elongated,  conical,  l>2-2  in.  high, 
embraced  about  one-third  by  the  cup;  lower  scales  tuber- 
culate,  upper  one  subulate.  Calif  S.S.  8:362.  G.F. 
3:611;  10:.55,202,  205.  — Graceful  wide-spreading  tree, but 
has  not  been  cult,  successfully  outside  of  Calif. 

28.  dlba,  Linn.  White  Oak.  Plate  XXI.  Figs. 
1500,  2039,2041(2),  2047.  Tree,  to  100  ft.,  with  stout 
spreading  branches  forming  abroad,  open  head:  bark 
light  gray:  lvs.  obovate  or  oblong -obovate,  narrowed 
at  the  base,  with  3-8  pairs  of  rather  narrow  obtuse  and 
sometimes  toothed  lobes,  pubescent  when  young,  soon 
glabrous,  bright  green  above,  glaucescent  beneath:  fr. 
short-  or  long-stalked;  acorn  oblong-ovate,  1  in.  high, 
embraced  about  one-fourth 
by  the  shallow  cup;  scales 
closely  appressed.  Me.  to 
Fla.,  west  to  Minn,  and  Tex. 
S.S.  8:356,  357.  Em.  1:145. 
G.F.3:91;  4:6,7;  5:259,450. 
—  The  White  Oak  is  one  of  ^ 
the  noblest  trees  of  the 
northern  states  and  a  beau- 
tiful park  tree,  where  space 
can  be  allowed  for  its  full 
development  ;  the  foliage 
assumes  a  beautiful  deep 
vinotis  red  or  violet-purple 
color  in  fall.  Var.  repAnda, 
Michx.,  is  a  form  in  which 
the  lvs.  have  rather  shallow 
sinuses  and  the  fruits  are 
usually  short-stalked.  Var. 
pinnatifida,  Michx.,  has  the 
lvs.  deeply  pinnatifld  with 
narrow  often  lobed  or 
toothed  lobes  and  the  fruits 
usually  slender-stalked.  S.i 
species  with    Q.  macrocurpa, 


Acorn  of  Live  Oak— Quercus 
Virginiana;  oftener  known 
asQ.virens(X3^).    No.  37. 

i.  8:358.     Hybrids   of  this 
PrrwHs   and  stellata  are 


known.    S.S.  8:  359-361.     A  tree  of  the  hybrid  with  Q. 
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Prinus  was  found  in  the  nursery  of  John  Saul,  near 
Washington,  D.  C,  and  has  been  distributed  as  Saul's 
Oak. 

29.  peduncull,ta,Ehrh. ( Q.Bdbur,Ya.r.pedHnculcita, DC. 
Q.  Robur,  Linn.,  partly.  ^>.  femina,  Mill.).  Figs.  2038, 
2048.  Tree,  to  120  ft.,  with  stout  spreading  branches 
forming  a  broad  round-topped  head:  Ivs.  short-petioled, 
auriculate  at  the  base,  oblong-obovate,  with  3-7  rounded 
lobes  on  each  side,  quite  glabrous,  dark  green  above, 
pale  bluish  green  beneath,  2!^-5  in.  long:  fr.  1-7  on 
slender  peduncles;  acorn  ovate  or  ovate-oblong,  about  1 
in.  high,  embraced  about  one-third  by  the  hemispherical 
cup.  Eu.,  N.  Afr.,  W.  Asia.  G.C.  III.  24:201;  25:168. 
—  More  than  40  varieties  are  cultivated  in  European 
nurseries  and  collections;  some  of  the  most  important 
are  the  following:  Var.  Concdrdia,  Lemaire.  Lvs. 
bright  yellow.  I.H.  14:537.  Var.  contbrta,  Hort.  A 
form  with  twisted  branches  and  crowdedlvs.  of  ir- 
regular shape  ;  of  slow  growth.  Var.  fastigislta,  DC. 
With  upright  branches  forming  a  narrow  columnar 
head.  G.C.  II.  19:179.  Of  the  same  habit  are  var.  fas- 
tigi^ta  cupressoides,  Hort.,  with   narrower  lvs.     Var. 


2051.   Variation  in  the  leaves  of  Live  Oak. 
{Qxiercus  Virginiana.)    No.  37.    Nearly  natural  size. 

fastigriita  ailreo-punctiltawith  yellowish  spotted  foliage. 
Var.  iastigiata  viridis  with  lvs.  of  darker  green.  Var. 
heterophylla,  Lond.  (var.  comptonkvfolia,  Hort.)  with 
narrow,  elongated,  slightly  or  crenatcly  lobed,  some- 
times almost  entire  leaves.  Var.  filicifblia,  Lem.  (var. 
pectindta,  var.  lariniiita,  var.  asplenifolia,  var.  doumiti, 
Hort.).  Fig.  2049.  Lvs.  deeply  divided  often  almost 
to  the  midrib  in  narrow  linear  lobes,  with  crisp  mar- 
gins. G.(\  II.  14:032.  I.H.  1,  black  figure  not  num- 
bered opposite  plate  33.  R.H.  1894,  )>.  17.  Var.  p6n- 
dula,  Loud.  With  pendulous  Itranclics;  a  form  witli 
more  slender  and  more  decidedly  w('('i)ing  branches 
is  var.  Dauvissei,  Hort.  Var.  purpurflscens,  DC. 
(var.   purpurea,    Loud.).     With    the    lvs.    l>right    pur- 


ple when  young,  becoming  almost  green  at  length  or  as 
in  the  forms  distinguished  as  var.  atropurpdrea  and  var. 
nigra,  Hort.,  the  color  is  more  intense  and  retained 
through  the  whole  summer.  F.8.  17:1763-84.  Var. 
variegata,  Endl.  There  are  a  number  of  variegated 
forms,  but  of  no  great  ornamental  value;  the  most  cult, 
are:  aJho  -variegata,  argenteo-picfa ,  a  ttreo  -  variegata , 
Joreauensis  maculdta,  tricolor. 

30.  sessiliflora,  Salisb.  {Q.  Ebhur,  var.  sessiUflbra, 
DC.  Q.  Mbbuv,  Mill.).  Similar  in  habit  to  the  former, 
but  limbs  less  spreading  and  head  less  broad :  petioles 
%-%  in.  long:  lvs.  rounded  or  cuneate  at  base,  obovate 
or  obovate-oblong,  with  5-9  rounded  lobes  on  each  side, 
somewhat  glossy  above,  pale  and  glabrous  or  slightly 
pubescent  on  the  midrib  beneath.  2K-5  in.  long:  fr. 
almost  sessile,  usually  somewhat  larger  than  those  of 
the  preceding  species.  Europe,  W.  Asia  to  Persia.  A 
very  distinct  variety  is  var.  mespilifolia,  Wallr.,  with 
almost  entire  lvs.  Var.  purpurea,  Hort.,  has  the  lvs. 
purplish  when  young.  — ^.  sessiliflora  is  less  common  in 
cult,  than  the  last.  Both  are  usually  called  English 
Oak  and  ai'e  often  considered  as  mere  subspecies  of  Q. 
Rohur. 

31.  lanugindsa,  Thuill.  (Q.  puMscens,V^\\\A.).  Tree, 
to  40  ft.,  but  sometimes  remaining  shinibby:  branches 
tomentose  when  young:  lvs.  pinnately  lobed  or  pinnati- 
fid,  with  4-8  pairs  of  obtuse  or  acute  lobes,  glabrous 
above,  pubescent  or  tomentose  and  grayish  green  be- 
neath, 2-4  in.  long:  fr.  almost  sessile;  acorn  ovoid,  K- 
1  in.  long,  enclosed  about  one-half  by  the  tomentose 
cup;  scales  closely  appressed.  M.and  S.Eu., W.Asia. —A 
very  variable  species,  often  shrubby,  growing  mostly  on 
dry,  rocky  and  often  on  limestone  soil;  the  more  south- 
ern forms  of  it  are  tender.  Var.  Hartwissiana,  Dipp. 
(Q.  Hartivissidna,  '^tftx.).  Lvs.  small,  rather  acutely 
lobed,  yellowish  tomentose  beneath.  Var.  p^ndula, 
Jacq.  (  Q.  ^gilops,  var.  phulala  and  Pseudaegilops  phi- 
diila,  Hort.),  with  pendulous  branches  and  densely 
tomentose  lvs.,  resembles  the  following  species  and  is 
supposed  by  some  authors  to  be  a  hybrid  between  the 
two. 

32.  Tdza,  Bosc  [Q.Pyreyiciica,  Willd.  Q.  camdfa  and 
criiuta,  Hort.).  Tree,  to  40  ft.,  with  slender  branches; 
branchlets  yellowish  tomentose:  lvs.  pinnatifid  half 
way  to  the  middle  or  more,  with  rather  narrow  and  acute 
lobes,  pubescent  above,  yellowish  or  grayish  tomentose 
beneath,  3-5  in.  long:  fr.  short  or  long- peduncled; 
acorn. oblong,  embraced  one-third  to  one-half  by  the  to- 
mentose cup  ;  scales  loosely  appressed,  rather  large. 
Spain.  S.  France.  Var.  p6ndula,  Dipp.,  with  pendulous 
branches.  — Somewhat  tender  north. 

33.  conf§rta,  Kit.  ( Q.  Pannouica,  Hort.  Q.  Hungdrica, 
Hubeny).  Tree,  to  120  ft.,  with  gradually  spreading 
branches  forming  a  round-topped,  open  head;  bark 
rather  light  brown:  lvs.  very  short-petioled,  auriculate 
at  the  base,  obovate,  deeply  pinnatifid,  with  5-7  pairs  of 
often  toothed  lobes,  dark  green  and  almost  glabrous  at 
length,  pale  and  tomentose  beneath,  4-7  in.  long:  fr. 
short-peduncled;  acorn  ovoid-oblong,  embraced  about 
one-third  by  the  cup;  scales  rather  large,  loosely  ap- 
pressed. Italy.  S.  E.  Eu.  G.C.  II.  5:85. -Pretty  Oak 
with  handsome  dark  green  foliage;  hardy  in  Mass.  but 
seems  not  reliable  farther  north. 

34.  C6rris,  Linn.  Turkey  Oak.  Tree,  to  120  ft.,  with 
rather  short  spreading  branches  forming  a  broad  pyra- 
midal at  length  often  irregular  open  head:  lvs.  oblong 
or  obovate-oblong,  pinnatifid,  with  3-8  pairs  of  entire  or 
few-toothed  lobes,  dark  green  and  somewhat  rough 
above,  grajish  pubescent  or  almost  glabrous  beneath  at 
length:  fr.  short-stalked,  ripening  the  second  year;  acorn 
oblong-ovate,  to  \%  in.  long,  embraced  about  one-lialf  by 
the  large  mossy  cup.  S.E.  Eu.,W.  Asia.  Mn.3:10ti.  Gn. 
27,  p.  476,  477.  — Handsome  Oak  with  dark  green  foliage 
and  of  pyramidal  habit  when  young,  but  not  quite  hardy 
north.  Easily  recognized  even  in  winter  by  the  slender 
subulate  scales  surrounding  and  exceeding  the  winter- 
buds.  Var.  Austriaca,  Loud.  Lvs.  longer-petioled,  less 
deeply  lobed,  or  almost  sinuately  dentate  with  short, 
acute,  entire  lobes.  For  Q.  Austriaca  se»ipervire}is,  see 
Q.  Turneri  in  supplementary  list.  Var.  lacini^ta.  Loud. 
Lvs.  deeply  pinnatifid,  often  almost  to  the  midril> 
divided  into  narrow  oblong  lobes.     There  are  hybrids 


QUERCUS 


QUERCUS 


1483 


■vdth  Q.  Suber,  for  which  see  Q.  Lncombeana,  in  sup- 
plementary list. 

3;).  Suber,  Linn.  Cokk  Oak.  Tree,  to  r>0  ft.,  with 
broad  round-topped  liead  and  thick,  deeply  furrowed, 
spongy,  elastic  bark:  Ivs.  ovate  to  oblong,  rounded  or 
subcordate  at  the  base,  remotely  serrate,  glabrous  above, 
whitish  tomentose  beneath,  1-.'}  in. long :  f r.  short-stalked ; 
acoi-n  ovate  or  oblong-ovate,  J^-lJij  in.  high, embraced  one- 
third  to  one-half  by  the  cup;  scales  thick,  usually  with 
short  and  often  recurved  tips. 
S.  Europe,  N.  Afr.  —  From  this 
species  cork  is  obtained;  it  is 
much  cultivated    for  this    pur-  ^^ 

pose  in   E.   India  and    recently  •'—^:^^^^ 

also    in     California,    where    it  ^-^=i><- 

seems  to  tlirive  well.  Q.  occi- 
dentalis,  tiay,  seems  to  differ 
only  by  the  fr.  ripening  the 
second  year  and  by  its  greater 
hardiness;  its  bark  is  not  distin- 
guished commercially  from  that 
of  the  true  Cork  Oak. 

.30.  ilex,  Linn.  Holly  or 
Holm  Oak.  Tree,  to  GO  ft.,  with 
large,  round-topped  head;  bark 
not  corky:  Ivs.  very  variable, 
ovate  to  lanceolate,  remotely 
serrate  or  almost  entire  and 
with  revolute  margin,  dark 
^reen  above,  yellowish  or  whit- 
ish tomentose  beneath,  1-3  in. 
long  :  fr.  1-3,  usually  pedun- 
cled  ;  acorn  ovate,  embraced 
about  one -half  by  the  cup; 
scales  thin,  appressed,  rarely 
slightly  spreading.  S.  Europe. 
M.D.G.  1898:275.  Var.  Ballota, 
DC.  {Q.  Ballota.  Desf.).  Lvs. 
smaller,  orbicular  or  broadly 
ovate;  the  sweet  acorn  is  often 
gathered  for  food.  Var.  F6rdii, 
Nichols.  (  Q.  Ford  a,  Carr. ) .  Of 
pyramidal  habit  with  narrower 
and  smaller  lvs.  R.H.  1861,  pp. 
114,  115;  1885,  pp.  3.52,  353.  Not 
to  be  confounded  with  Q.  Ford- 
ia)ia,  Hemsl.,  a  Chinese  species 
leaves. 

37.  Virginiana,  Mill.  (Q.  virens,  Ait.).  Live  Oak. 
Pigs.  2050-52.  Tree,  to  50  or  rarely  to  70  ft.,  with  al- 
most horizontal  limbs,  forming  a  wide  spreading  head ; 
sometimes  shrubby:  lvs.  elliptic  or  oblong,  usually  en- 
tire, with  revolute  margin,  rarely  with  a  few  spiny  teeth 
above  the  middle,  dark  green  and  glossy  above,  whitish 
tomentulose  beneath,  1-3  in.  long:  fr.  peduncled;  acorn 
ovate,  about  1  in.  long,  embraced  about  one-third  by  the 
cup;  scales  thin,  appressed.  Va.  to  Fla.,  west  to  Mex. 
S.S.  8:.39-t..395.  G.F.  1:476;  5:486,  487;  0:7;  8:235.  F.R. 
1:643.  Gng.  8:1. -One  of  the  most  beautiful  of  the 
American  Oaks  and  much  planted  as  a  shade  and 
avenue  tree  in  the  southern  states;  easily  transplanted 
and  of  rapid  growth ;  also  very  valuable  as  a  timber  tree. 

38.  chrys61epis,  Liebm.  California  Live  Oak.  Maul 
Oak.  Fig.  20.53.  Tree,  to  50,  rarely  to  100  ft.,  with  wide- 
spreading  head  and  often  pendulous  branches  :  lvs. 
short-petioled,  oval  to  oblong-ovate,  acute  and  spiny- 
toothed  or  entire,  bluish  or  yellowish  green  above,  glau- 
cous beneath  and  covered  with  fulvous  tomentum  when 
young,  1-4  in.  long:  fr.  short-stalked,  ripening  the  sec- 
ond year;  acorn  ovoid,  Vi-Wi  in.  high,  embraced  about 
one-fourth  )iy  the  shallow  cup,  which  is  often  very  thick 
and  densely  fulvous-tomentose.  Ore.  to  Calif.  S.S. 
8:398,  399.  G.F.  5:127.-The  most  beautiful  of  the  Cali- 
fornian  Oaks. 

39.  agrifolia,  N^e.  Fig.  2054.  Similar  in  habit  to  the 
former,  sometimes  shrubby:  lvs.  broadly  oval  to  ob- 
long, sinuately  spiny-toothed,  usually  convex,  dull  green 
above,  light  green  below,  pubescent  at  first,  1/^-3  in. 
long:  fr.  usually  sessile;  acorn  conic-ovate,  often  elon- 
gated, to  IJ^  in.  long,  embraced  one-fourth  to  one-third 
by  the  cup;  scales  thin,  slightlv  pul)erulous.  Calif. 
S.S.  8:403.    P.F.G.  2,  p.  44.    F.S.  7,  p.  138. 


40.  densifldra,  Hook.  &  Arn.  Tan  Bark  Oak.  Ever- 
green tree,  to  70,  occasionally  to  100  ft.,  with  spreading 
branches  forming  a  dense,  broad,  round-topped  head: 
Ivs.  ol)long-obovate  or  oblong,  acute,  remotely  dentate, 
with  short  acute  callous  teeth,  fulvous-tomentose  when 
young,  at  maturity  glabrous  and  pale  green  above,  rusty 
tomentose  beneath  and  finally  glabrous  and  bluish  white: 
fr.  peduncled;  acorn  ovoid  or  ovate,  %-l}/i  in.  long,  em- 
braced only  at  the  base  by  the  shallow  cup  coated  with 
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Live  Oak,  with  Spanish  moss  hanging  from  the  branches. 

Audubon  Park,  New  Orleans.  — QweccMS  Virginiana. 


with    chestnut-like 


linear  spreading  scales.  S.  Ore.  to  Calif.  S.S.  8:438. 
G.F.  5: 523. -One  of  the  most  beautiful  Oaks  of  the  Pa- 
cific states.  The  only  representative  of  the  subgenus 
Pasania  in  America. 

The  species  in  the  following  list  are  not  hardy  north  except 
when  mentioned: 

Q.  acuta,  Thunb.  (Q.  Buerger!,  Bhinie).  Evergreen  small 
tree:  lvs.  oblong  to  lanceolate,  abruptly  acuminate,  usually 
entire,  glabrous,  light  green  beneath,  4-7  in.:  cup  thick,  with 
the  scales  connate  into  coueentrie  rings.  Jap.,  Corea.  Gn.  19, 
p.  28.5.  —  Q.  JEgilops,  Linn.  Evergreen  tree,  to  60  ft.:  allied 
to  Q.  Cerris:  lvs.  lobed-dentate  with  acute  sinuses,  fulvous- 
tomentose  at  first:  cup  large,  with  spreading,  flat,  lanceolate 
scales,  not  much  to  one-half  shorter  than  acorn.  S.  Italy, 
Greece. — Q.  alnitblia,  Poech.  Evergreen  shrub:  lvs.  orbicular 
or  oval,  dentate,  shining  above,  yellow-tomentose  beneath, 
1-2  in.  long:  cup  with  recurved  lanceolate  bracts;  acorn  ij^in. 
long.-  Creta.  Gn.  18,  p.  486;  40,  p.  95.  A.G.  13:436.— Q.  Buergeri, 
Blume  =  Q.  acuta.—  Q.  bamhiisa-fblia,  Fort.,  not  Hanee.  =  Q. 
Vibrayana.— Q.  breinfblia,  Sarg.  =  Q.  ciiierea.— Q.  castana'fblia, 
C.  A.  Mey.  Half  evergreen  tree,  to  70  ft. :  lvs.  oblong-lanceo- 
late, serrate,  tomentulose  beneath,  rarelj'  almost  glabrous, 
4-6  in.  long:  cup  with  lanceolate  recurved  scales.  W.  Asia  to 
N.  Persia.  Not  or  only  half-hardy  north.  — Q.  Cdtesbm,  Michx. 
Tree,  to  60  ft.:  lvs.  similar  to  those  of  Q.  cuneata,  but  rufous- 
tomentose  when  young,  glabrous  at  length,  except  axillary  tufts 
beneath,  very  short-petioled;  cup  turbinate.  N.  C.  to  Fla.  and 
La.  S.S.  8:417. — Q.  Chdpmani,  Sarg.  (Q.  obtusiloba,  var.  par- 
vifolia,  Chapm.).  LTsually  shnib,  rarely  small  tree;  allied  to 
Q.  stellata:  lvs.  obovate-oblong  and  entire  or  slightly  sinuately 
lobed  toward  the  apex.  S.C.toFla.  S.S.  8:370.— Q.  C/immsis, 
Abel.  See  Q.  sclerophylla. — Q.  cin^ren,  Michx.  Blue  Jack, 
Small  tree:  allied  to  Q.  imbriearia,  but  lvs.  tomentulose  be- 
neath, smaller,  elliptic  to  oblong-lanceolate,  half  evergreen: 
cup  saucer-shaped;  acorn  subglohose.  N.  C.  to  Fla.  and  Tex. 
S.S.  8:431.— Q.  coccifera,  Linn.  Evergreen  small  tree  or  shrub: 
lvs.  oval  to  oblong,  spinosedentate,  almost  glabrotis,  1-2  in, 
long:  cup  with  spreading  or  recui-ved  rigid  scales:  maturation 
biennial.  S.  Eu.  — Q.  ciispiddta,  Thunb.  Evergreen  tree,  to 
40  ft.,  with  slender  branches:  lvs.  ovate  to  oblong,  acuminate, 
erenately  serrate  toward  the  apex  or  entire,  glabrous  at  length, 
15^-3^2  in.  long:  f r.  in  short  spikes;   cup  ovate,  enclosing  tha 
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QUERCUS 


QUILLAJA 


aeom.  S.Z.  vol.  I.  2.  G.C.  II.  12:233.  Very  desirable  evergreen 
tree  of  vigorous  growth.  Var.  variegata.Hort.  Lvs.  smaller, with 
a  broad,  irregular,  creamy-white  margin.  G.C.  II.  12:233.— Q. 
Douglasi,  Hook.  &  Am.  Tree,  to  6U  ft.,  with  dense,  round- 
topped  head:  allied  to  Q.  Garryana,  but  lvs.  bluish  green,  less 
deeply  lobed,  often  only  siuuately  dentate.  Calif.  S.S.  8:386. 
— Q.  dunwsa,  Nutt.  Evergreen  rigid  shrub  to  8  ft.  or  occa- 
sionally tree  to  30  ft.:  lvs.  oblong  to  obovate,  entire  or  siuuately 
toothed,  pubescent,  grayish  green,  %-2,  rarely  to  3  in.  long:  fr. 
usually  solitary  and  sessile;  acorn  oval,  3^-l>2  in.  long,  em- 
braced one-third  to  two-thirds  by  the  cup.  Very  variable. 
Calif.   S.S.8:3i)2.— Q.  Emoryi,  Ton.   Evergreen  tree,  to  40  ft.: 


2053.  Quercas  chrysolepis. 
(X3^.)     No.  38. 


2054.   Quercus  agrifolia. 
(XK.)   No.  39. 


allied  to  Q.  chrysolepis.  lvs.  ustially  cordate,  oblong-lanceolate, 
spinv-toothed,  soon  almost  glabrous,  l-23^in.  long:  acorn  ob- 
long, y^-y^\n.  high.  Tex.  to  Ariz.  S.S.  8:397.  — Q.  Escuhis, 
Linn.  A  S.  European  form  of  Q.  sessilitiora,  with  the  lvs.  pu- 
bescent when  young  and  deeply  pinnatifid:  synonym  to  Q. 
sessiliflora,  var.  aurea,  DC— Q.  Fulhameiisis,  Hort.  See  Q. 
Lucombeana. —  Q.  Odmbeli,  Nutt.  Small  tree  or  shrub,  very 
variable:  allied  to  Q.  alba:  lvs.  smaller,  pale  or  yellowish 
green  and  usually  finely  pubescent  below:  fr.  smaller,  sessile. 
Colo,  to  Utah  and  Mex.  S.S.  8:366,  367.  Gt.44,  p.  7.—Q.  Oeor- 
giana,  Curtis.  Shrub,  6-8  ft.,  rarely  small  tree:  allied  to  Q. 
palustris:  lvs.  smaller,  less  deeply  lobed  and  lobes  mostly 
entire.  Ga.  S.S  8:425.  Hardy.  — Q.  {/M&ra,  Thunb.  Evergreen 
tree:  lvs.  oblong,  obtusely  acuminate,  entire,  glabtc'is,  light 
green  oenetith,  3-6  in.  long:  staminate  catkins  erect:  fr.  in 
spikes,  ripening  the  second  lyear:,  the  oblong  nut  embraced 
about  one-third  by  the  cup.  Jap.  G.C.  II.  14:785;  III.  16:377. 
R.H.  1858,  p.  351.  S.Z.  vol.1.  8>.).  —  Q.  glafica,  Thunb.  Half-ever- 
green tree,  to  40  ft.:  lvs.  ovate-lanceolate,  acuminate,  serrate 
above  the  middle,  glaueotis  and  appressed  silky  beneath,  2-5  in. 
long;  staminate  catkins  pendulous,  panieled :  cup  with  the  scales 
connate  into  concentric  rings.  Jap. — Q.  Oramtintia,  Linn.=Q. 
Ilex. — Q.  Haas,  Kotschy.  Closely  allied  to  Q.  peduneulata: 
lvs.  sparingly  stellate-pubescent  beneath,  larger:  fr.  larger.  E. 
Eu  ,  W.  Asia.  Htirdy.—  Q.  heterophylla,  Mie}\x.  Supposed  hy- 
Drid  of  Q.  Phellos  and  Q.  velutina:  lvs.  oblong,  narrowed  into 
the  petiole  S'uuately  lo'.,^d  or  toothed  or  entire.  S.S.  8:436. — 
Q. /ii/HMits,  Walt=  Q.  cin^re  ..  —  Q  hiirnilis.  Lam.  Half-ever- 
green shrub,  with  oval,  coarsely  aent.n^  !">'  grayish  tomen- 
tose  beneath:  fr.  almost  sessile.  Portugal,  (v'imetimes  Q. 
prinoides  is  sold  under  this  name.— Q.  inc«/ia,  Roxd.  Ever- 
green tree,  to  60  ft.:  allied  to  Q.  variabilis:  lvs.  oblong-  to 
ovate-lanceolate,  acuminate,  mueronate-serrate,  with  14-20 
pairs  of  veins,  glossy  above  whitish  tomentose  beneath,  3-6  in. 
long:  fr.  sessile;  acorn  about  1  in.  long,  at  first  almost  enclosed 
by  the  eampanulate,  rather  thin  cup.  Himalayas.  Sometimes 
united  with  Q.  lanata.  Recently  advertised  by  Pranceschi. — Q. 
inf ectoria,  OHy.^Q.  Lusitanica,  var.  infectoria  —  Q.  inversa, 
Lindl.  =Q.  thalassica.— Q.  lanata.  Wall.  Evergreen  tree,  to 
80  ft.;  allied  to  Q.  incana:  lvs.  oblong-lanceolate,  with  10-16 
pairs  of  veins,  remotely  toothed,  4-8  in.  long:  fr.  smaller,  cup 
hemispherical.  Himalayas. — Q.  lanuginosa,  Don  =  Q.  lanata. 
—  Q.  Ledna,  Nutt.  Supposed  hybrid  of  Q.  imbriearia  and  velu- 
tina :  lvs.  oblong  or  obovate-oblong,  sinuately  toothed  or  entire, 
rounded  at  the  base.  S.S.  8:434.  Hardy.  — Q.  Libam,0\iw. 
Half-evergreen  shrub  or  small  tree:  lvs.  obloiig-ovate, coarsely 
serrate,  light  green  and  at  length  almost  glabrous  beneath, 
2-4  in.  long;  acorn  almost  wholly  enclosed;  scales  little  spread- 
ing. Asia  Minor.  R.H.  1872,  p.  1.55;  1877,  p.  173  (not  p.  172. 
which  is  probably  Q.  jEgilops).  Gn.  1,  p.  618.— Q.  Lucombeana, 
Sweet.  (Q.  Cerris,  var.  Lucombeana,  Loud.  Q.  Cerris,  var.  sub- 
perennis,  DC).  Supposed  hybrid  of  Q.  Cerris  and  Q.  Suber. 
Half -evergreen  tree  to  70  ft.,  with  broad,  round  head;  lvs.  oval- 
ovate,  coarsely  serrate,  tomentose  beneath,  2-3V2in.  long:  cup 
with  subiilate  spreading  scales.  Probably  of  the  same  paren- 
tage as  Q.  Fulhamensis,  differing  by  symmetrical  pyramidal 
habit  and  more  corky  bark.  Gn.  27,  pp.  476-478.  — Q.  Lusitdfi- 
ica,  L;un,  Half-evergreen  tree,  sometimes  shrub:  lvs.  oval  to 
ovate-lanceolate,  coarsely  and  deeply  serrate,  pubescent  be- 
neath, 1-2  in.  long:  cup  with  appressed  scales,  emiir.acing  one- 
half  to  one-third  of  the  nut.  S.  Eu.  Var.  infectoria,  DC,  is 
more  shruliby  and  has  the  lvs.  less  pubescent  beneath. — Q. 
Macedi'mlca,  !)('.  Evergreen  tree  or  shrub:  lvs.  oval  oblong, 
serrate,  light  green  and  sparingly  pubescent  beneath,  \%-',\  in. 
long;  cup  with  the  lower  scales  appressed,  tlie  middle  ones 
spreading  and  the  upper  ones  inversed,  almost  enclosing  the 
nut.  Macedonia,  Albania.— Q.  -macranthc'ra,  Fisch.  &  Mey. 
Tree,  to  .50  ft.:  allied  to  Q.  conferta:  lvs.  larger  and  less  deeply 
lobed,  with  8-10  ovate  lobes  on  each  side,  pubescent,  4-7  in. 


long.  Cauc.  to  N.  Persia.  Hardy.— Q.  wacrdZepis,  Kotschy.  A. 
variety  of  Q.  .^Egilops,  with  larger,  less  deeply  lobed  lvs.  and 
the  scales  of  the  cup  large  and  strongly  recurved.  Creta. —  Q. 
oblonuifbiia,  Torr.  Evergreen  small  tree,  to  30  ft.,  with  spread- 
ing, often  contorted  branches:  allied  to  Q.  undulata.  Lvs. 
ovate  to  obovate,  entire  or  spiny-toothed,  glabrous,  bluish 
green,  1-3  in.  long:  cup  embracing  abotit  one-third  of  tJie  ovate 
nut.  Ariz,  to  Mex.  and  W.  Tex.  S.S.  8:388.  G.F.  1:140.— y. 
pagodaefblia,  Ashe  (Q.  falcata,  var.  pagodsefolia.  Ell.).  Tree, 
to  100  ft.,  with  spreading  branches  forming  an  oval  or  oblong 
head;  closely  allied  to  Q.  euneata:  lvs.  with  7-11  narrowly  tri- 
angular lobes,  whitish  tomentulose  beneath.  Va.  to  N.  C  to 
Ga.  in  swamps. — Q.  j/hillyrceoldes.  A.  Gray.  Evergreen  tree  or 
shrub,  with  broadly  oval  to  oblong-oval  lvs.,  crenately  serrate, 
except  at  the  base,  glabrous,  1-2%  in.  long:  cup  with  appressed 
scales,  small.  Javan.— Q.  Pontica,  Koch.  Tree  or  shrub;  lvs. 
oblong-oval,  serrate,  glabrous,  glaucescent  beneath,  4-6  in.  long: 
cup  with  ovate- lanceolate  scales,  enclosing  about  one-half  of 
the  nut.  Asia  Minor.  Gt.  40,  p.  510.  Hardy. — Q.  Pseudostiber, 
Santi.  Evergreen  or  half -evergreen  tree,  allied  to  Q.  Suber: 
liark  less  corky;  lvs.  more  deeply  serrate,  thinner  and  less  to- 
mentose beneath:  cup  with  recurved  scales.  Italy,  N.  Afr. — Q. 
ptlmila,  Walt.  (Q.  Phellos,  var.  pumila,  Miehx.  Q.  sericea, 
Willd.).  Half -evergreen  spreading  shrub,  to  12  ft.,  similar  to 
Q.  cinerea:  lvs.  oblong  to  linear-oblong,  entire  or  coarsely 
toothed,  tomentulose  beneath,  glabrous  at  length:  acorn  sub- 
globose,  ]/i  in.  high;  maturation  annual.  N.  C  to  Fla.  S.S. 
8:404. — Q.  Pyrami,  Kotschy.  Variety  of  Q.  iEgilops,  with  the 
lvs.  less  deeply  and  very  irregularly  lobed:  cup  embracing  one- 
third  of  the  acorn,  with  the  lower  scales  loosely  appressed,  the 
upper  ones  recurved.  Asia  Minor. — Q.  reticulata,  Humb.  & 
Bonpl.  Half-evergreen  tree,  to  30  ft.,  or  shrub:  lvs.  oval  or 
obovate,  spiny-dentate  toward  the  apex,  bluish  green,  tomen- 
tose and  reticulate  beneath,  1-5  in.  long:  fr.  in  slender-stalked 
spikes;  cup  with  appressed  scales.  Ariz,  and  N.  J!! -^x  to  M°-. 
S.S.  8:390.- Q.  rotunda,  Hort.  =  phillyreoides  -\^.i„i,eropriyUa, 
Lindl.  Evergieen  tree:  lvs.  oval  to  oblong-obovate  or  oblong, 
acuminate,  serrate  toward  the  apex,  glaucescent  beneath, 
2^2-6  in.  long:  fr.  in  peduncled  spikes,  nut  not  much  exceeding 
the  cup;  bract  ovate,  an>ressed.  N.China.  Paxt.  Flow.  Gard. 
1,  p.  37.  This  is  probably  the  Q.  Chinensis,  Abel  Sometimes 
Q.  Turneri  is  cult,  under  the  name  of  Q.  sclerophylla.— Q. 
sericea,  Willd.  =Q.  pumila.  — Q.  serrdta,  Thunb.  Evergreen 
tree:  lvs.  obovate-oblong  to  oblong,  acute,  serrate,  light  green 
and  glabrous  below,  2-8  in.  long:  fr.  sessile;  cup  with  large, 
spreading  and  recurved  scales,  embracing  two-thirds  of  thO' 
nut.  Corea,  Jap.— Q.  Skinneri,  Benth.  Tree,  to  70  ft.;  lvs. 
slender-stalked,  ovate  to  ovate-lanceolate,  sinuately  serrate 
with  bristly  teeth,  glabrous,  3-6  in.  long;  fr.  sessile;  acorn 
subglobose,  large.  S.  Mex.,  Gnat.  G.C.\9A1:11G.—Q.thaldssica, 
Hance.  Evergreen  tree:  lvs.  elliptic  to  obovate-oblong,  acumi- 
nate, serrate  toward  the  apex  or  entire,  glaueous-tomentulose' 
beneath,  3-5  in.  long:  fr.  in  short  spikes;  cup  with  appressed 
scales,  embracing  one-fourth  to  one-third  of  the  nut.  China. 
P.F.G.  '1,  p.  36.  — Q.  Turneri,  Willd.  Half-evergreen  tree: 
supposed  hybrid  of  Q.  Ilex  and  Q.  peduneulata:  lvs.  oval  to 
obovate-oblong,  with  4-8  ascending  teeth  on  each  side,  light 
green  and  almost  <'l"'^:ous  beneath  at  length:  frs.  few,  in  pe- 
duncled spiker,.  scales  appress,;d.  Of  garden  origin.  Some- 
times cultivated  under  the  names  Q.  glandulifera,  Austriaca 
sempervirens,  Pseudosuber  and  scK  "ophylla.— y.  unchdata, 
Torr.  Small  tree  or  shrub:  allied  to  Q.  Douglasi,  will  smaller, 
less  deeply  lobed,  bluish  green  lvs.  pubescent  below:  nut 
smaller.  Colo,  to  Ariz,  and  Tex.  S.S.  8:385.-0.  Ungeri, 
Kotschy.  Variety  of  Q.  yEgilops;  lvs.  smaller,  lobed:  cup 
with  recurved  scales,  not  much  shorter  than  acorn.  Asia  Minor. 
—  Q.  Vibraydna,  Franeh  &  Sav.  (Q.  bambusfefolia.  Fort.,  not 
Hance.).  Evergreen  tree,  to  50  ft.,  allied  to  Q.  glauca:  lvs. 
lanceolate,  serrate,  glabrous  and  gl.aucous  beneath,  3-5  in.  long: 
acorn  oblong-ovate,  much  exceeding  the  lamellose  cup.  Jap. — 
Q.  WisUzeni,  DC.  Evergreen  tree,  to  80  ft. :  allied  to  Q.  agri- 
folia:  lvs.  ovate  to  oblong-lanceolate,  sinuately  dentate  or  en- 
tire, glabrous,  yellowish  green  beneath,  1-5  in.  long;  acorn  em- 
braced about  one-half  by  the  cup.  Colo,  to  Calif,  and  Tex. 
S.S.  8:406.  Alfred  Rehder. 

QUESNfiLIA.    See  Billhergia. 
QUICKTHORN.    Cratmgus  Oxyacantha. 

QUILLAJA  (from  Quillni,  the  Chilean  name,  which 
comes  from  quillean,  to  wash;  the  bark  of  the  tree  con- 
tains saponin,  an  alkaline  compound,  which  makes  it 
useful  as  soap).  Ho.^dceac.  A  genus  of  about  4  .species 
of  extra-troi)ical  evergreen  trees,  mostly  American:  lvs. 
simple,  entire  or  dentate,  shining,  coriaceous:  Hs.  axil- 
lary and  terminal,  solitary  or  clustered  ;  calyx  coria- 
ceous, persistent,  with  5  valvate  lobes;  petals  ;").  small, 
spatulate;  stamens  10:  fr.  5,  oblong,  obtuse,  follicles 
coherent  at  their  bases. 

Sapond,ria,  Molina.  Soap  Bark  Tree.  A  large  tree: 
lvs.  1^4-12  in.  long,  ovate,  shining,  dentate,  short-peti- 
oled:  Ms.  white,  about  %  in.  across,  usually  terminal, 
solitary  or  in  clusters  of  .V5  on  the  same  peduncle. 
Chile.    B.M.  75G8.-Cult.  in  S.  Calif. 


QUINCE 


QUINCE 
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QUINCE.  Figs.  2055-9.  The  Quince  (see  Cydonia 
vulgarix)  is  au  interesting  and  peculiar  fruit.  Its  com- 
mercial status  has  changtnl  but  little  in  a  century. 
There  is  no  widespread  constant  demand  for  the  fruit. 
This  has  influenced  its  development;  varieties  have 
changed  but  little  and  methods  of  cultivation  are  gener- 
ally unstudied.  There  are  a  few  marked  examples  which 
illustrate  the  advantages  of  good  cultivation,  but,  unfor- 
tunately, the  belief  that  the  Quince  thrives  best  when 
neglected  prevails  to  such  an  extent  that  the  legitimate 
profits  of  the  industry  are  seldom  realized.  This  miscon- 
ception, coupled  with  the  fact  that  the  fruit  of  most 
varieties  cannot  be  eaten  raw  — though  delicious  when 
cooked— has  constantly  impeded  the  progress  of  Quince 
culture.  Times  are  changing,  however.  There  are  sev- 
eral notable  Quince  orchards  in  the  United  States  which 
are  being  managed  like  well-conducted  dwarf  pear  plan- 
tations. These  orcliai-ds  are  profitable.  The  Quince  is 
peculiar  in  the  manner  in  which  it  bears  the  fruit.  The 
flowers  resemble  apple  blossoms,  but  are  larger  and  more 
open,  white,  shaded  with  pink,  and  are  produced  singly  at 
the  extremities  of  the  twigs.  The  tree  is  highly  ornamen- 
tal when  in  tlower,  and  again  when  decked  with  irregular 
golden  apple-  or  pear-shaped  fruits  the  display  is  of  rare 
beauty. 

The  habit  of  growth  is  slow;  the  branches  are  crooked 
and  distorted.  The  tree  rarely  exceeds  15  ft.  in 
height,  though  a  specimen  at  Geneva,  N.  Y.,  was  re- 
ported some  years  ago  to  be  30  ft.  high,  with  a  stem 
nearly  2  ft.  in  diameter.  The  leaves  are  oval,  entire, 
dark  green  above  and  downy  underneath,  hanging  on 
late  in  the  autiimn.  In  constitution,  it  is  somewhat  less 
hardy  than  the  apple  and  pear.  Like  the  apple  and  pear, 
the  fruit  is  5-celled;  each  cell  contains  several  seeds 
invested  with  a  kind  of  mucilaginous  pulp,  differing  in 
these  respects  from  the  apple  and  pear,  which  usually 
have  2  free  seeds  in  each  cell.  The  flavor  of  the  fruit  is 
milder  in  warm  countries  than  in  cold.  Though  com- 
monly uneatable  raw,  the  Quince  has  been  esteemed  for 
at    least   2,000  years   for   the   making  of   marmalade. 


larnotion,  it  should  be  well  drained.  The  best  orchards 
are  found  on  lands  naturally  or  artificially  drained. 
Sandy  land  grows  the  trees  quickly,  but  they  are  not 
long-lived  or  prodiu!tive  in  their  later  years. 

On  light   soils  Quinces   may  be  planted  10  ft.  apart 
each  way;  on  heavy  soils,  particularly  in  the  East,  where 


i055.   Flower  of  Quince. 

(X  J^.) 
Tt  is  borne  on  the  wood 
of  tlie  season,  not  from  an 
autumn  fruit-bud. 


Quince  marmalade  is  more  freely  manufactured  in  Eu- 
rope than  in  America.  Quinces  are  chiefly  canned  in  the 
United  States,  although  the  juice  is  used  in  flavoring 
various  manufactured  fruit  products  and  in  making  jelly. 
Boiled  Quinces,  served  hot  with  cream  or  butter  and 
sugar,  make  an  excellent  dessert. 

The  best  soil   for  Quinces   in  New  York   state  is  a 
heavy,  moist,  retentive  clay  loam.     Contrary  to  popu- 


2056.    The  oranee  or  apple  Quince  (X  ^). 

the  trees  are  longer  lived  than  in  the  West,  they  should 
not  be  planted  nearer  than  15  ft.  each  way  and  some 
persons  recommend  greater  distances.  Three-year-old 
trees  are  preferred  by  most  planters.  The  trees  begin 
to  bear  two  years  after  planting.  They  repch  full  bear- 
ing at  10  or  12  years.  The  Quince  is  f.uallow-rooted ; 
therefore  deep  plowing  is  to  be  avoided.  Thorough 
tillage  is  just  as  necessary  as  with  the  peach  and 
plum;  adequate  fertilizing  is  also  essential  to  suc- 
cess. The  Quince  orchard  rhcuid  nevev  be  left  'are  of 
ground  cover  in  the  autumi  A  cover-crop  (sec  Cover- 
Crops)  is  required  to  protect  the  roots  from  frost  injury 
during  winter.  Frequently  the  trees  arr  ^  eakened  by 
the  loss  of  surface  roots.  In  selecting  „ovcr-crops  to 
obviate  this  possibility  those  which  can  be  easily  in- 
corporated wiH  the  soil  by  a  dick  or  spring-tooth  harrow 
are  preferat.e.  Cow-peas,  soy  beans  or  buckwheat, 
from  this  standpoint,  are  desirab":  plants.  Aside  from 
this  the  trees  may  need  nitrogenous  and  mineral  fer<  =  ' 
izers.  Their  vigor  and  productiveness  may  be  accept  .• 
as  guides  to  the  proper  fertilizer  treatment.  If  tno 
trees  lack  vigor,  apply  barnyard  manure,  supplement  it 
with  mineral  fertilizers,  as  potash  and  phosphoric  acid, 
These  can  be  broadcasted  in  the  fall  or  early  spring, 
When  readily  soluble  fertilizers  are  used  they  should  • 
be  applied  in  smaller  quantities  during  the  growing 
season. 

The  natural  form  of  the  Quince  tree  is  vase-shaped, 
or  globular  with  age.  Little  training  is  needed.  Prun- 
ing is  of  two  kinds:  that  which  removes  diseased, 
interfering  or  superfluous  branches  and  that  which 
influences  more  directly  the  quantity  and  quality  of  the 
fruit.  The  latter  consists  of  "heading-in"  strong-grow- 
ing shoots  each  year.  Heading-in  should  be  performed 
during  late  winter  or  early  spring.  Whether  this 
system  shall  be  carried  on  rigidly  year  after  year  will 
depend  on  the  character  of  the  growth.  It  is  also  to  be 
remembered  that  this  shortening  of  the  terminal  shoots 
is  in  effect  a  thinning  process  and  is  of  greatest  value 
where  trees  are  growing  very  rapidly;  consequently  the 
extent  of  its  employment  is  a  matter  of  judgment  on 
the  part  of  the  operator.  Qiiinces  are  remarkably 
regular  bearers,  but  not  infrequently  the  fruit  is  ill- 
shaped  and  of  small  size,  due  to  overbearing  and  insect 
injury.  Heading-in  may  thus  be  more  satisfactorily  used 
to  thin  the  Quince  crop  than  other  poniaceous  fruits. 
As  the  trees  become  old,  they  are  likely  to  grow  ragged 
and  to  have  little  bearing  wood;  heading-in  may  correct 
this  fault. 

Among  the  most  serious  fungous  diseases  are  leaf 
blight,  rust  and  pear  blight.  Leaf  blight  (Entomospor- 
ium  maculahun)  produces  spots  on  the  foliage  and  fruit. 
The  leaves  drop  prematurely  and  the  fruit  is  small  and 
marred  by  black  spots.    Rust  (Hosstelia  aurantiaca),  a 
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form  of  the  fungus  causing  the  familiar  "cedar  apple" 
on  wild  red  cedars  is  one  of  the  most  common  diseases, 
but  is  of  less  economic  importance  than  leaf  blight. 
Rust  attacks  the  fruit,  blotching  it,  and  in  some  in- 
stances completely  enveloping  it  in  a  peculiar  orange- 


2057.    Quinces. 

colored  fringe-like  growth.  The  twigs  are  infested  by 
the  mycelium  of  the  fungus,  and  show  its  presence  by 
irregular  swellings.  Leaf  blight  and  rust  are  best  con- 
trolled by  iising  Bordeaux  mixture.  Fire  blight  or  pear 
blight  is  the  most  dangerous  disease,  because  it  is 
always  prevalent  to  a  greater  or  less  extent  and  is  very 
difficult  to  control.  As  with  the  pear,  of  which  it  is  an 
enemy  of  first  importance,  the  only  remedy  is  the 
hygienic  one  of  preventing  infection  by  destroying 
the  infected  part.  This  must  be  done  promptly.  All 
diseased  branches  and  trees,  if  badly  attacked,  should  be 
cut  out  and  burned  at  once.  As  a  matter  of  fact.  Quinces 
are  not  ordinarily  attacked  in  the  limbs  or  on  the  trunks, 
so  that  the  removal  of  the  twigs  or  small  branches  often 
cuts  out  the  diseased  portions. 

The  stem  of  the  Quince  tree  is  attacked  by  borers, 
which  can  be  controlled  only  by  digging  them  out. 
The  fruit  is  attacked  by  codlin  moth ;  this  is  best  treated 
with  arsenical  poisons  applied  in  spray  form.  The 
Quince  curculio  is  often  very  troublesome,  causing  the 
fruits  to  become  knotty.  The  best  remedy  is  to  catch 
the  insects  by  the  jarring  method  (Fig.  2059),  as  the 
plum  curculio  is  caught. 

Comparatively  few  varieties  have  been  added  to  Quince 
lists  in  recent  years.  Bailey  says  in  his  bulletin  on  "The 
Quince  in  Western  New  York"  (Bulletin  80  of  Cornell 
Experiment  Station),  which  appears  to  be  the  only 
experiment  station  publication  on  this  subject,  that 
Orange,  Champion,  Rea  and  Meech  are  the  leading 
varieties  in  New  York  state.  Among  the  newer  varie- 
ties. Fuller  andVanDeman  should  be  mentioned.  With 
Quinces,  as  with  other  fruits  for  which  there  is  not  a 
strong  and  constant  demand,  it  is  desirable  to  plant 
sufficient  variety  of  early  and  late  kinds  to  properly 
cover  the  season. 

The  clear  yellow  and  delicate  skin  of  the  Quince 
shows  bruises  readilv.     Tlie  fruits  should   be  handled 


2058.    New  York  Quince  plantation. 


carefully.  It  usually  pays  to  grade  the  fruit,  which  may 
be  shipped  according  to  quality  in  peck  or  l.')-pound 
grape  baskets,  in  bushel  kegs,  half  barrels  or  barrels. 
The  finer  grades  are  ordinarily  marketed  with  greatest 
profit  in  the  smaller  packages. 

Quinces  are  propagated  in  four  ways:    (1)  cuttings 


of  the  ripened  wood  and  also  from  pieces  of  roots  treated 
like  cuttings;  (2)  mound  layers;  (3)  root-grafting; 
(4)  budding.  Hardwood  cuttings  are  employed  by 
nurserymen  who  have  light,  warm  soils.  They  are 
handled  like  grape  cuttings,  and  made  like  currant 
cuttings.  In  mound  -  layering  the  old  plant  is  cut 
back  to  encourage  a  growth  of  sprouts  from  the  crown. 
A  mound  of  soil  is  thrown  about  them.  When  rooted 
they  are  detached.  Layer-grown  plants  are  not  the  most 
desirable  because  much  given  to  sprouting  when  set  in 
the  orchard.  When  root-grafting  is  employed,  pieces 
of  apple  roots  are  spliced  to  the  cions.  These  roots 
assist  the  cuttings  in  becoming  established,  and  often 
are  removed  when  the  nursery  tree  is  transplanted  at 
one  or  two  years,  or  perhaps  not  till  prepared  for  orchard 
setting.  Quince  stock  is  used  when  trees  are  propagated 
by  budding.  Angers  is  commonly  grown  from  seed  for 
this  purpose.  jq^n  Craig. 

QUINCE,  BENGAL.     See  ^(jle. 

QUININE.     See  Cinchona. 

QUINOA.     See  Chevopodiiim  Qulvoa 


2059,    Catching  the  curculio  in  a  New  York  Quince  orchard. 

QUISQUALIS  (name  discussed  below).  Com'bret(ieea'. 
This  includes  the  Rangoon  Creeper,  a  tender  woody 
plant  with  5-petaled  red  fls.,  remarkable  for  their  ex- 
tremely long  calyx-tube  (2-3  in.),  which  is  slender  and 
green  and  at  first  sight  might  be  mistaken  for  a  pedicel 
or  corolla-tube.  The  name  quisquaUs  means  literally 
who?  what?  and  was  given  by  Rumphius  in  astonish- 
ment at  the  plant's  behavior,  for  it  is  said  to  grow  erect 
and  shrub-like  to  a  height  of  3  ft.,  when  it  throws  out 
from  the  base  a  new  growth  that  climbs  up  the  neigh- 
boring trees,  after  which  the  original  shrub  perishes. 
Many  other  interesting  statements  about  this  plant  are 
made  in  B.M.  2033. 

QuisquaUs  is  a  genus  of  4  species  native  to  tropical 
Asia,  Natal,  Madagascar  and  Guinea.  Lvs.  mostly 
opposite  or  nearly  so,  oblong  or  ovate,  acuminate,  en- 
tire: fls.  changeable  in  color,  white  to  red;  stamens  10; 
ovary  1-celled;  ovules  3-4;  fr.  dry,  oblong,  leathery, 
5-cornered,  5-winged,  1-seeded. 

Indica,  Linn.  Rangoon  Creeper.  Lvs.  4  in.  long, 
nearly  glabrous :  calyx-teeth  triangular,  acute,  not  acu- 
minate.: petals  rose  or  scarlet:  fr.  with  very  sharp 
angles  but  hardly  winged.  Malaya.  Widely  cult,  in 
tropics.  B.M.  2033.  B.R.  6:492.  R.H.  1808:50  (as 
Q.  puheacenx) .  —  QuisquaUs  Indira  is  cult,  in  northern 
hothouses.  For  best  results  it  should  be  planted  in  beds 
of  soil  composed  of  fil)r(iiis  loam,  peat  and  sand.  The  fls. 
appear  from  June  to  September,  and  last  well  when  cut. 
After  flowering  the  plant  should  be  cut  back  severely  and 
water  applied  less  frequently  until  the  wood  is  ripened. 
New  growth  starts  the  following  spring.  If  the  plant  is 
kept  in  a  very  hot  and  humid  atmosphere  it  makes  a  ram- 
pant growth.  It  is  remarkably  free  from  insect  pests 
and  fungous  diseases.  Prop,  by  softwood  cuttings  in- 
serted in  sand  with  bottom  heat. 

Emil  Mische  and  W.  M. 
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RADISH  {Baphainis  sativnn).  Plate  XXXI.  The 
Radish  is  one  of  the  most  popular  of  garden  vegetables. 
It  is  of  quick  growth,  and  the  product  is  secured  at  the 
time  of  the  year  when  fresh  vegetables  are  in  demand. 
In  order  that  Radishes  may  be  of  the  best  quality,  they 
should  have  made  a  rapid  growth.  The  soil  should  be 
rich,  light  and  loose,  — one  that  drains  readily  and  does 
not  bake  with  heavy  rains.  Radishes  fit  for  the  table 
may  be  had  in  three  to  six  weeks  from  the  sowing,  de- 
pending on  the  variety  and  the  "quickness"  of  the  soil. 
They  are  often  grown  as  a  catch-crop  with  other  vege- 
tables. They  may  be  sown  in  the  rows  with  early  beets, 
peas  or  other  crops,  and  they  are  usually  mature  enough 
for  use  before  they  seriously  interfere  with  the  main 
crop.  Sometimes  seeds  of  Radishes  are  sown  in  the 
rows  of  slow-germinating  things,  like  carrots  and  par- 
snips, in  order  that  the  seedlings  may  mark  the  row  and 
thereby  facilitate  tillage.  Many  of  the  Radishes  may 
be  allowed  to  remain  long  enough  to  produce  an  edible 
tuber.  Aside  from  the  root-maggot,  the  Radish  is  rela- 
tively free  from  insects  and  diseases.  When  the  root- 
maggot  appears  in  any  place,  it  is  usually  best  to  discon- 
tinue the  growing  of  Radishes  in  that  area  for  two  or 
three  years,  until  the  insects  have  been  starved  out. 
The  maggots  may  be  killed  by  an  injection  of  bisulfide 
of  carbon  into  the  earth  about  the  plants;  but  this  is 
usually  more  expense  than  the  product  is  worth.  Early 
Radishes  may  be  grown  in  hotbeds  or  coldframes  with 
the  greatest  ease,  and  in  these  places  they  are  usually 
less  subject  to  the  attacks  of  the  cabbage  maggot,  since 
the  crop  is  matured  in  advance  of  the  maggot  season. 

Radishes  are  readily  forced  in  the  winter  months.  It 
is  necessary  that  the  house  be  light.  The  soil  should  be 
a  sandy  loam,  free  from  silt  and  clay.  It  is  best  to  grow 
Radishes  in  solid  beds  rather  than  on  benches.  They 
thrive  best  in  a  low  temperature.  The  temperature 
during  the  day  should  not  exceed  65°  to  75°  in  the  shade, 
and  at  night  it  may  drop  to  45°  to  50°.  If  the  tempera- 
ture is  too  high,  and  particularly  if  the  plants  are  given 
bottom  heat,  the  plants  tend  to  run  to  top  rather  than 
to  root.  The  seed  is  usually  sown  in  rows  from  5-8  inches 
apart,  and  they  are  thinned  in  the  row  until  they  stand 
2  or  3  inches  apart.  In  order  that  the  crop  shall  be  uni- 
form and  mature  simultaneously,  it  is  advisable  either 
to  sift  the  seed  or  to  transplant  the  young  Radishes. 
Galloway  has  found  by  experiment  that  Radish  seeds 


mens.  In  a  certain  experiment,  he  secured  from  two 
pounds  of  commercial  seed  193^  ounces  of  large  seed, 
10%  ounces  small  seed,  the  remainder  being  bits  of 
gravel,  sticks  and  other  impurities.  The  chief  value  of 
this  sorting  lies  in  the  greater  uniformity  of  the  crop 


2060.   Long  Scarlet  Radish  (X]4). 

two-twenty-flfths  of  an  inch  in  diameter  are  too  small 
to  give  a  satisfactory  and  uniform  crop.  He  therefore 
advises  that  seeds  be  run  through  sieves  with  a  mesh 
of  that  diameter  in  order  to  separate  the  small  speci- 


2061.  A  dainty  bunch  of  Radishes  (X  >^). 

Almost  every  plant  can  then  be  relied  upon  to  reach 
maturity.  It  is  the  practice  in  some  houses  to  trans- 
plant the  young  Radishes.  The  seed  may  be  sown  in 
flats  or  in  beds  at  one  end  of  the  house,  and  when  the 
Radishes  have  made  two  or  three  leaves,  they  are  trans- 
planted into  permanent  quarters.  In  this  operation,  all 
the  small  and  weak  plants  are  discarded  and  the  crop  is 
therefore  more  uniform.  It  is  supposed  by  some  grow- 
ers, also,  that  the  breaking  of  the  tap-root  in  the  process 
of  transplanting  tends  to  make  the  tuber  shorter  and 
thicker  and  to  induce  an  earlier  maturity.  By  means  of 
transplanting,  the  use  of  the  house  may  be  economized. 
Whilst  one  crop  is  growing,  another  may  be  started  in  a 
seed-bed  or  in.  flats.  As  soon  as  the  first  crop  is  re- 
moved, the  ground  may  be  thoroughly  raked,  fertilized, 
and  the  new  plants  put  in.  In  some  cases  the 
new  crop  is  transplanted  between  the  rows 
of  the  old  crop  a  few  days  before  the  latter  is 
removed;  but,  unless  the  soil  is  rich  and  in 
good  condition,  it  is  better  to  wait  until  the 
crop  is  removed  in  order  that  the  land  may 
be  thoroughly  fitted  for  the  new  plants.  Rad- 
ishes are  often  forced  in  connection  with  let- 
tuce, and  they  thrive  well  in  the  same  tem- 
perature. The  varieties  most  used  for  forc- 
ing, as  also  for  the  early  spring  crop  in  the 
garden,  are  the  globular  or  half -long  kinds. 
With  these  varieties,  a  depth  of  soil  of  4 
inches  is  sufficient  for  good  results. 

The  Radish  is  variable  in  size,  shape,  color 
and  consistency  of  root  and  in  season  of  ma- 
turity. Varieties  may  be  classified  as  spring, 
summer  and  winter  Radishes;  or  as  globu- 
lar, half-long  and  long  Radishes;  or  as  red, 
white,  gray  and  black  Radishes.  Figs.  2060- 
2062  show  some  of  the  forms. 

The  origin  and  nativity  of  the  Radish  are 
questions  of  dispute.  For  geographical  rea- 
sons, it  is  supposed  that  the  Radish  is  wild  in  temper- 
ate Asia,  probably  in  the  oriental  part,  although  truly 
indigenous  Radishes  are  not  yet  known.  Not  infre- 
quently the  Radish  runs  wild  about   gardens,   and  in 
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2062.  French  Breakfast 
and  Olive-shaped 
Radishes,  two  of  the 
early  or  spring  Rad- 
ish class  (X  /"2). 


that  case  the  root  soon  deteriorates  into  a  small,  slen- 
der, woody  and  more  or  less  fibrous  member.  It  has 
been  thought  by  some  that  the  Radish  is  only  a  modi- 
fied form  of  the  wild  charlock, 
or  Baphanus  Raphanistrum. 
In  fact,  experiments  were  made 
on  the  charlock  by  Carriere, 
who  was  able  in  a  few  years  to 
produce  edible  Radishes  from 
the  wild  plant.  While  these 
investigations  seem  to  be  con- 
clusive that  the  Radish  can  be 
produced  from  the  charlock, 
they  nevertheless  do  not  prove 
that  such  was  the  actual  origin 
of  the  garden  Radish.  DeCan- 
doUe,  whilst  accepting  Car- 
riere's  experiments,  was  unable 
to  understand  how  the  Rad- 
ishes of  India,  China  and  Japan 
could  have  originated  from  the 
charlock,  since  that  plant  is  un- 
known in  those  countries  and 
the  Radish  has  been  grown 
there  for  centuries.  It  is  pos- 
sible that  the  Radish  was  car- 
ried eastward  from  western 
Asia  and  Europe,  but  such  has 
not  been  the  general  covirse  of 
the  migration  of  plants.  It  is 
possible  that  the  Radishes  of 
the  Orient  are  a  different  species  from  those  in  Europe, 
although  they  are  generally  regarded  as  the  same  spe- 
cies. See  Baphanus. 

The  experiments  of  E.  A.  Carriere  with  the  wild  Rad- 
ish (Journ.  d'Agric.  Prat.,  18()9,  also  separately  printed) 
form  a  classical  example  of  the  possibilities  of  plant- 
breeding.  In  five  years  by  means  of  cultivation  and 
selection  alone  he  was  able  to  produce  from  a  trouble- 
some weed  practically  all  the  important  type-forms  of 
Radish  in  cultivation.  Carriei-e  began  by  gathering  seeds 
of  the  wild  Baphanus  Baphanistrum  (Fig.  20(33),  which 
he  collected  as  far  as  possible  away  from  all  cultivated 
plants  of  the  same  family.  Duplicate  sowings  were 
made  in  light,  dry  soil  at  Paris  and  in  strong  clay  soil 
in  the  country.  The  roots  at  Paris  were  mostly  white  or 
rose  and  the  long  form  dominated;  in  the  country  all 
the  colors  and  all  possible  forms  were  obtained.  The 
roots  of  the  wild  plant  were  very  slender,  dry,  fibrous, 
always  the  same  shape,  always  white,  hard,  woody  and 
inedible.  The  roots  of  the  same  species  after  four  gen- 
erations of  seed  were  large,  various  in  form  and  color, 
fleshy,  the  flesh  white,  yellowish,  rosy  or  violet,  succu- 
lent, and  good  to  eat.    Figs.  20G4,  20G5. 

Carriere  gives  three  pictures  of  the  wild  type  with 
which  he  began,  and  eight  pictures  of  various  types 
produced  after  five  years  of  intelligent  cultivation  and 
selection.  The  original  root  was  about  7  inches  long, 
but  it  was  half  an  inch  thick  for  a  distance  of  barely  an 
inch  and  a  half.  Taking  extreme  cases,  the  length  of 
root  was  increased  from  1>2-10  inches,  the  thickness 
from  3^-5  inches,  the  weight  from  22  to  651  grams.  In 
terms  of  percentage  the  length  was  increased  66G  per 
cent,  the  thickness  1,000  per  cent,  the  weight  338  per 
cent.  Among  the  forms  pictured  by  Carriere  were  the 
common  long,  the  carrot  shape,  the  turnip  shape,  the 
beet  shape  and  others,  — in  all  8  types,  the  length  and 
diameter  of  which  are  given  in  every  instance.  All 
these  roots  had  the  characteristic  flavor  of  the  Radish 
well  developed.  There  were  others  which  in  flavor  ap- 
proached turnips  and  other  root  crops  of  the  mustard 
family. 

The  Rat-tail  Radish,  Fig.  20GG,  is  grown  for  its  much- 
developed  soft  pods,  which  may  be  used  as  Radishes 
are  and  in  tlie  making  of  pickles.  It  is  rarely  grown  in 
American  gardens,  although  it  is  well  worth  raising  as 
a  curiosity.  It  is  annual,  and  its  cultivation  presents  no 
difficulties.  L.  H.  B. 

Garden  Notes  on  Radish.  — A  very  small  area  will 
furnish  an  abundance  of  Radishes  for  a  family.  Rad- 
ishes are  of  easy  culture,  and  as  they  are  at  their  best 
when  not  more  than  an  hour  out  of  the  ground  they 
make  one  of  the  most  desirable  vegetables  for  the  home 


garden.  In  order  to  secure  high  quality  it  is  essential 
to  use  well-bred  seed,  secure  a  quick  growth,  and  use 
the  product  when  in  prime  condition. 

Spring  Badishes.  — The  earlier  quick -growing  sorts 
will  reach  a  usable  size  in  20-40  days  from  planting, 
and  become  pithy  and  worthless  within  10-12  days  later. 
Therefore  repeated  sowings  are  necessary  to  insure  a 
continuous  supply.  The  plant  is  very  hardy,  and  the 
first  sowing  should  be  made  as  soon  as  the  ground  can 
be  worked.  The  richer  and  more  friable  the  soil  can  be 
made  the  better,  and  there  is  little  danger  of  over-ma- 
nuring provided  that  the  manure  is  fine;  and  the  older 
and  better  decomposed  it  is  the  more  satisfactory  will 
be  the  results.  Having  mixed  the  fertilizer  with  the 
soil  and  made  it  as  fine  and  smooth  as  possible,  form 
drills  about  1  in.  deep  and  10-18  in.  apart,  and  drop 
15-30  seeds  to  the  foot,  covering  with  about  K  in.  of 
soil  well  firmed  down  with  the  hand  or  hoe.  From  2  to  4 
feet  of  drill  will  furnish  an  abundant  supply  for  one 
person  during  the  time  those  from  a  single  sowing  are 
usable,  and  sowings  should  be  repeated  once  in  10  or 
12  days. 

Early  Radishes  are  often  ruined  by  "maggots."  We 
know  of  no  certain  preventive  other  than  covering  the 
soil  just  after  planting  with  a  heavy  dressing  of  un- 
leached  wood  ashes.  A  still  thicker  dressing  of  tobacco 
dust  will  often  enable  one  to  get  good  roots  when  other- 
wise the  crop  would  be  a  failure.     Market-gardeners 


2063.  Root  of  the  wild  Radish,  with  which  Carriere  beean 
his  experiments  (X  }4)- 

often  scatter  a  few  seeds  of  early  Radish  in  their  rows 
of  onions  and  beets.  The  Radislies  start  quickly  and 
onal)le  tlie  gardener  to  see  and  cultivate  the  rows  sooner; 
and  the  Radisli  crop  is  matured  and  pulled  before  the 
space  is  all  needed  for  the  more  permanent  crops. 

Petite  Cote,  Ontario,  is  a  little  hamlet  of  French  set- 
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tiers  on  the  Detroit  river,  in  wliicli  nearly  every  cottage 
has  a  Radish  garden,  ranging  from  a  few  rods  to  an  acre. 
On  the  product  of  tliese  gardens  tlie  owners  depend 
for  a  large  share  of  their  income.  The  soil  is  rich, 
black,  sandy  and  alluvial  with  permanent  water  at  a 
depth  of  G  ft.  or  less,  though  the  surface  is  by  no  means 
wet  or  marshy.  The  gardens  are  heavily 
manured,  not  only  in  the  spring  but  before 
each  crop  is  started.  They  make  at  least 
two,  and  sometimes  as  many  as  five  crops 
during  the  season.  The  beds  are  nui'iured, 
spaded  and  replanted  within  a  day  or  two 
after  the  roots  have  been  pulled.  Weeds 
are  never  seen  in  a  Petite  Cote  Radish  gar- 
den. The  only  tools  used  are  a  spading 
fork,  a  steel  rake,  a  marker  (made  by  fixing 
a  row  of  pegs  %-)4  in.  in  diameter  and  %- 
lyi  in.  long,  1  in.  apart  in  the  rounded  edge 
of  a  narrow  board),  and  a  standing  board 
8-12  in.  wide  and  as  long  as  the  beds  are 
wide.  Having  made  the  soil  as  fine  and 
smooth  as  possible,  they  lay  the  board 
across  the  bed  and,  standing  on  it,  they 
make  a  row  of  holes  by  pressing  the  marker 
into  the  soil  along  its  inner  edge.  They  then 
drop  one  or  two  seeds  into  each  hole,  cov- 
ering them  with  soil  with  the  edge  of  the 
standing  board  as  they  turn  it  over  and  re- 
peat the  process.  Only  a  small  part  of 
the  garden  is  planted  at  once,  but  sow- 
ings are  made  once  or  twice  a  week 
throughout  the  season,  so  that  there  is 
a  constant  succession  of  roots  in  prime  J 
condition.  The  variety  used  is  the  Long 
Scarlet.  There  is  a  large  list  of  varieties  of 
these  spring  or  forcing  Radishes,  all  of 
them  tracing  back  to  the  Scarlet  Turnip, 
Scarlet  Half-Long  or  Long  Scarlet  type. 

Slimmer  Hadishex.  —  These  are  a  little 
slower  in  growth  than  the  preceding  but  re- 
main longer  in  condition.  The  Long  Scar- 
let type  appears  in  both  summer  and  win- 
ter Radishes,  but  the  Chartier,  Celestial, 
Stuttgart,  etc.,  are  used  only  for  summer  or 
late  fall  supply.  The  culture  of  the  sum- 
mer sorts  is  the  same  as  that  of  the  spring 
sorts,  except  that  they  should  be  given  more 
room.  /, 

Winter  Radishes.  —  These  are  of  still 
slower  growth  and  firmer  flesh  and  can 
be  held  in  good  condition  almost  as  read- 
ily as  turnips.  The  seed  may  be  sown 
from  the  last  of  July  till  the  middle  of 
September,  and  at  the  approach  of  severe 
freezing  weather  the  roots  shot! Id  be 
gathered,  packed  in  sandy  soil  and  either  / 

buried    out    of   doors  or  stored    in  a  cool,  / 

damp  cellar,  where  they  will  remain  in 
good  condition  all  winter. 

Seed-Growing  .  —  In  growing  seed  the 
summer  sorts  are  treated  as  annuals. 
The  seeds  are  sown  in  early  spring, 
and  as  soon  as  the  plants  reach  usable 
size  they  are  taken  tip,  topped,  care- 
fully sorted  and  the  best  ones  reset, 
whereupon  they  will  speedily  take  root 
and  throw  up  seed-stalks.  Sometimes 
seed  is  grown  without  transplanting 
the  roots,  but  as  there  can  be  no  selec- 
tion nor  even  rogueing,  the  seed  so 
grown  is  necessarily  unreliable.  The 
seed  requires  a  long  time  to  mature, 
and  is  not  thoroughly  ripe  until  long 
after  the  pods  have  turned  brown,  and 
growers  are  in  the  habit  of  cutting  and  partially  dry- 
ing the  stalks  and  allowing  them  to  stand  in  the 
stack  or  mow  for  some  time  before  threshing.  The 
later  sorts  are  treated  as  biennials,  the  roots  being 
stored  during  the  winter.  Most  of  the  Radish  seed 
used  in  this  country  is  imported,  though  there  is  no 
reason,  unless  it  be  the  question  of  cheap  labor,  to 
prevent  its  being  grown  to  advantage  here. 

W.  W.  Tracy. 


RAFFIA  is  the  Malagasy  name  of  a  palm  which  fur- 
nishes a  staple  article  of  commerce  called  raffia  fiber. 
It  is  indigenous  to  Madagascar,  where  it  grows  without 
(iultivation  or  attention  of  any  kind.  One  palm  leaf,  or 
frond,  produces  80-100  long  green  divisions  2-5  ft.  in 
length,  like  the  leaves  of  the  sugar  cane,  but  of  a  dark 
lustrous  green  color  and  thicker  and 
stiffer.  The  under  part  of  this  green 
leaf  is  of  a  pale  greenish  yellow  color, 
and  from  that  side  the  inner  skin  is 
peeled  off  in  the  same  manner  as  the 
skin  on  the  outside  of  a  pea  pod,  ex- 
cept that  it  peels  off  straight  to  the  tip 
without  breaking.  It  is  then  of  the  pal- 
est green,  and  after  being  dried  in  the 
sun  assumes  a  light  straw  color.  This 
is  the  raffia  fiber  of  commerce. 

Raffia  fiber  is  extensively  used  by  the 
natives    for   making   cloths    called    silk 
lambas  and  rebaimas,  which  bring  fancy 
^_   prices  in  Europe  and  America,  where  it 
ri\   is  used  in   the  manufacture  of   various 
kinds  of  hats,  etc.     A  large  trade  is  also 
done  in  raffia  fiber  in  Europe  for  use  in 
the  manufacture  of  fancy  baskets,  but  in 
America,  while  raffia  fiber  has  been  used 
to  a  limited  extent  in  the  manufacture 
of  hats,   its  principal  use    is    for   tying 
vines,    flowers,    asparagus    and    celery 
bunches  and  for  grafting.     It  is  soft  as 
silk    and    not    affected    by   moisture   or 
change  in  temperature  so  as  to  risk  cut- 
'\    ting    or    wounding    the    most    delicate 
\  tissues,  and  it  does  not  break  or  ravel 
I  when  folded  or  knotted.    These  qualities 
I  bring   it   into    general   use    in    Europe, 
I  especially  in  the  vineyards  of    France, 
1  where  it  is  extensively  used,  and  conse- 
quently maintain  its  price.    It  is  virtu- 
ally   inexhaustible    in    Madagascar,   the 
supply  being  limited  only  by  the  scar- 
city of   labor.     For  export,  the  fiber  is 
collected    in    large    skeins,   twisted    or 
plaited,  and  then  packed  in  compressed! 
bales  of  about  100  kilograms  (220  lbs.) 
each.     About  20,000  bales  are  exported 
annually. 

Chas.  W.  Jacob  &  Allison. 


RAGGED    LADY.      Nigella    Damas- 
eena. 


RAGGED    ROBIN.       Lychnis     Flos- 

CUCUji. 

EAG  gourd.    Luffa. 

RAILROAD  GARDENING.  Plate 
XXXII.  This  expression  usually  refers 
to  the  formal  use  of  flower  beds  about 
railroad  stations.  Such  work  is  ornamen- 
tal gardening,  not  landscape  gardening, 
the  latter  being  the  art  of  arranging 
plants  so  as  to  make  nature-like  pictures. 
Most  of  the  so-called  landscape  garden- 
ing that  is  done  at  railroad  stations  is 
2064.  really  ornamental    gardening.      Carpet 

Ameliorated  Rad-    beds  are  relatively  costly  as  compared 
ish  at  the  end  of   ^j^jj  h^rdy  shrubbery.     They  last  but  a 
ioureenerations.  j^^   months  and  then   leave   bareness, 
n      •-  while  the  best  hardy  trees  and  shrubs 

After  Carriere.  skilfully  arranged  are  interesting  all  the 
year  round.  This  making  of  nature- 
like pictures  with  relatively  simple,  inexpensive  and 
permanent  materials  is  a  much  higher  art  than  that 
involved  in  creating  and  maintaining  formal  flower 
beds.  However,  both  things  have  their  places.  Many  a 
tired  traveler  is  cheered  by  the  bright  colors  of  a  neatly 
kept  railroad  station.  Such  displays  are  suitable  at  the 
stations  if  anywhere  along  the  line.  They  are  always 
preferable  to  dirt,  ugliness  and  a  general  air  of  in- 
difference. 
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It  may  be  well  to  begin  an  account  of  railroad  garden- 
ing with  an  historical  sketch. 

The  Movement  in  Ungland. —  Flanting  has  been  done 
on  the  station-grounds  of  some  English  railways  for 
many  years,  but  it   is   almost   exclusively  limited  to 


2065.  Ameliorated  Radishes,  fourth  generation  (X  K). 
After  Carriere.     (See  Radish,  page  1488.) 

purely  ornamental  gardening.  The  corporations  do  little 
beyond  offering  prizes  to  station-masters  and  their  as- 
sistants. This  system  has  been  in  operation  for  about 
twenty-five  years  on  the  Great  Eastern,  since  1885  on 
the  Midland,  and  for  a  shorter  t-ime  on  the  Great  West- 
ern railway.  The  prizes  range  from  5s.  to  £5,  and  in 
1900  aggregated  £300  on  the  Midland  railway.  The 
little  planting  that  is  done  by  the  railway  companies 
themselves  is  confined  to  a  few  trees  of  low  growth  near 
stations,  to  a  background  of  shrubs  for  some  of  the  so- 
called  "platform  gardens,"  and  to  sowing  broom  and 
gorse  on  certain  slopes  of  the  permanent  way  between 
stations.  The  "  allotment  gardens  "  that  attract  attention 
on  English  roads  are  small  tracts  near  stations  that  are 
rented  to  employees  of  the  roads,  who  use  them  as  vege- 
table, fruit,  and,  to  some  extent,  as  flower  gardens. 
The  Railway  Banks  Floral  Association  is  a  new  and 
interesting  factor  in  the  improvement  of  English  rail- 
way rights  of  way.  Lord  Grey  was  the  originator  of  the 
novel  and  excellent  scheme.  The  society  is  an  organi- 
zation for  interesting  owners  of  adjacent  property,  and 
for  collecting  money  and  materials  for  sowing  and 
planting  railway  "banks"  (downward  slopes)  and  "cut- 
tings "  (upward  slopes)  of  the  permanent  way,  to  the 
■end  of  making  them  more  attractive.  The  results  have 
been  eminently  satisfactory. 

Denmark^s  Progress.  — In  Denmark  the  railways  be- 
long almost  without  exception  to  the  government,  and 
improvements  are  begun  when  the  roads  are  constructed. 
These  consist  of  five  classes  of  work:  (1)  planting  of 
station-grounds;  (2)  hedges  as  a  substitute  for  fences; 
(3)  snow  shelters;  (4)  vegetation  on  embankments  as  a 
protection  against  erosion;  (5)  allotment  gardens  near 
block  signal  stations.  IManting  on  station-grounds  is 
purely  for  esthetic  purposes;  the  other  features,  M'hile 
possessing  some  attractions,  are  maintained  chiefly  for 
their  economic  advantages.  The  materials  for  planting 
are  obtained  from  nurseries  ("planteskoler  "  )  owned  by 
the  roads  and  consist  for  the  most  part  of  shrubs, 
largely  coniferous.  These  nurseries,  as  well  as  the 
entire  planting,  are  under  the  supervision  of  a  "  plantoer," 
i.e.,  a  chief  botanical  instructor.  The  allotment  gar- 
<lens,  like  their  English  namesakes,  are  tracts  near  tlie 
block  signal  stations  where  railway  employees  conduct 
vegetable  and  fruit  srardens  for  tlu^r  own  use,  and 
sometimes  care  for  a  few  flowering  plants. 

Conditions  in  Sweden.  — Orimmcntixl  planting  has 
been  universal  on  government  railways,  as  well  as  on 


the  majority  of  private  railways  in  Sweden  since  1862. 
According  to  the  Royal  Administration  of  the  Swedish 
State  Railways,  the  following  distinctions  are  made: 
(1)  decorative  and  fire  protective  plantings  on  station- 
grounds;  (2)  mixed  plantings  (decorative  and  economic) 
on  "habitation  grounds";  (3)  plantings  along  the  railway 
lines  as  hedges  or  for  protection  against  snow.  Station 
planting  consists  of  trees  selected  to  suit  the  climate  of 
various  parts  of  the  country,  of  shrubs,  and  of  peren- 
nials and  annuals  (flowering  as  well  as  bedding  plants). 
At  the  largest  stations  (only  about  75)  annuals  are 
exclusively  used  for  "modern  or  elegant  combinations." 
The  planting  at  habitation  grounds  consists  of  fruit 
trees,  small  fruits,  a  few  ornamental  shrubs,  some 
flowering  plants,  and  a  small  kitchen-garden.  The  state 
railways  yearly  plant  out  about  40,000  hard-wooded  plants 
(trees  and  shrubs),  and  400,000  soft-wooded  plants 
(perennials  and  annuals),  which  are  nearly  all  grown  at 
five  greenhouses,  hotbeds  and  nurseries  situated  in 
different  parts  of  the  country.  About  20,000  fruit  trees 
and  500,000  gooseberries  and  currants  are  at  present 
planted  oiit  on  the  habitation  grounds.  On  private  rail- 
ways the  same  scheme  is  followed  on  a  smaller  scale. 
(See  G.F.  2:36  for  further  facts  regarding  railway 
planting  in  Sweden.) 

In  various  other  countries  there  are  scattered  in- 
stances of  ornamental,  economic  and  protective  plant- 
ing on  railways,  including  the  cultivation  of  fruits 
along  the  rights  of  way  of  certain  railways  of  Germany 
and  of  France. 

The  Canadian  Pacific  Railway  Company  has  planted 
a  considerable  part  of  its  right  of  way  to  tamarack  and 
other    suitable    trees 
to  supply  the  tie  ma- 
aterial  of  the  future. 

The  director  of  the 
association  called 
Het  National  Belang, 
at  Utrecht,  says  that 
the  association  has 
contracts  with  the 
State  Railway  Com- 
pany and  the  Holland 
Railway  to  plant  the 
dykes  of  their  roads. 
Different  kinds  of 
willows,  low  apple 
and  pear  trees  (half- 
stam  appel  en  peeren- 
bloomen)  and  wild 
prune  trees  are  used, 
the  fruit  of  the  last  be- 
ing "used  for  jams." 

The  common  quince 
is  used  to  a  limited 
extent  in  Uruguay  for 
binding  earth  on  em- 
bankments, and  the 
Paradise  tree  for 
shading  station  plat- 
forms. "TheOmbu  is 
the  national  tree  of 
Uruguay,— useless  as 
fuel  or  as  timber,  use- 
less as  food,  but  as 
welcome  as  Jonah's 
gourd  at  midday  at 
certain  seasons." 

The  Royal  Railway  De- 
partment of  Siam  reports 
through  M.  Kloke,  acting 
Director  General  of  Rail- 
ways, that  efforts  have  for- 
merly been  made  to  estab- 
lish protective  Tamarind 
hedges  along  emljanknicnts 
in  the  Korat  section,  which 
were  destroyed  by  cattle  ; 
Eucalyptus  trees  grown 
from  seed  received  from  Australia  have  developed 
(|uickly  into  "stately  trees";  and  good  success  has 
also  resulted  from  the  introduction  of  a  tree  from 
Manila  which  is  said  to  "strongly  resenilile  the  cherry 


2066. 

Rat-tailed  Radish  (X  %). 

Grown  for  its  enormous  pods. 

(See  Radish,  page  1488.) 
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tree,  and  is  well  suited  for  makiiiu;  shady  alleys";  and 
that  India  rubber  trees  are  used  at  sjualler  stations. 

Remarkable  work  has  been  done  in  Algiers.  The  di- 
rector of  the  P.  L.  M.  Railroad  Company  writes  that 
about  525,000  trees  have  been  planted  between  IStiO  and 
1875,  of  which  495,000  were  forest  trees  and  30,000  fruit 
trees.  The  prevailing  forest  trees  are  eucalypts  and  lo- 
custs ;  others  are  mulberry,  plane,  pine,  cypress,  wil- 
low, poplar,  oak,  sycamore,  mimosa.  About  one-fifth  of 
the  forest  trees  were  planted  about  stations  and  watch- 
towers  for  ornament,  and  the  remaining  four-fifths  were 


evinced  an  interest  in  the  care  of  the  grounds  that  at- 
tracted the  favorable  attention  of  the  assistant  engi- 
neer, who  sent  him  men  and  material  for  grading  and 
sodding.  This  so  encouraged  the  baggage-master  that 
he  solicit(Hl  the  townspeople  for  money  to  buy  seeds  and 
plants,  and  with  such  success  that  he  maintained  for 
three  years  a  flower  garden  that  favorably  impressed 
the  higher  officials  of  the  road,  and  led  to  the  establish- 
ment of  similar  gardens  at  other  points,  and  eventually 


2067.  Plans  of  Railroad  Gardening. 

On  the  left,  Aubiirndale  Station,  Boston  &  Albany  R.  R.     The  plan  provides  for  a  porta  cochere, 
driveways,  steps  to  an  overhead  bridge  and  to  an  underground  passage. 

On  the  right,  Chestnut  Hill  Station,  Mass.    Both  reproduced  from  "Garden  and  Forest." 


used  in  protective  plantings.  The  fruit  trees  include 
mandarin,  orange,  lemon,  medlars  from  Japan,  pome- 
granate, apricot  and  almond.  This  information  comes 
through  Daniel  S.  Kidder,  U.  S.  Consul  at  Algiers. 

In  Mexico  some  companies,  notably  the  Mexican  Cen- 
tral, maintain  flower  gardens  and  parks  at  larger  stations. 

Hailroad  Gardening  in  the  United  States.  — The  first 
traceable  indications  of  the  approach  of  the  move- 
ment in  this  country  date  back  to  about  1870.  It  was 
not  until  several  years  later  that  infrequent  allusions 
to  the  work  crept  into  print.  From  the  year  1880,  how- 
ever, the  movement  gained  in  favor  so  rapidly  that 
the  late  W.  A.  Stiles  said  of  it  in  Garden  and  Forest, 
Mar.  1.3,  1889:  "Railroad  gardening  has  come  to  be  con- 
sidered a  necessary  part  of  construction  and  mainte- 
nance among  prosperous  and  progressive  companies 
seeking  to  develop  local  passenger  business." 

Leading  Spirits.— As  nearly  as  can  be  determined 
with  certainty,  the  first  'railroad  garden  made  in  this 
country  occupied  the  triangular  plot  of  ground  formed 
by  the  main  line  and  the  "  Y  "  of  the  Baltimore  &  Ohio 
railway,  at  Relay  Station,  where  the  through  line  from 
Washington  joins  the  main  line  from  Baltimore  to  the 
west.  Frank  Bramhall,  of  the  passenger  department  of 
the  Michigan  Central  R.  R.,  says  of  this  plot:  "I  first 
saw  it  just  before  the  Civil  War."  "Harper's  Magazine  " 
for  April,  1857,  gives  a  wood-cut  of  this  station  and  its 
surroundings,  but  makes  no  mention  of  the  planting. 

The  first  example  of  gardening  known  to  have  been 
made  by  ofiicial  order,  as  far  as  can  be  learned,  was  to 
be  seen  in  1869,  on  the  line  of  the  Central  railroad  of 
New  Jersey,  on  the  stretch  between  Elizabeth  and 
Bound  Brook.  The  credit  for  this  was  directly  due  to 
the  late  president  of  the  railroad,  J.  T.  Johnston.  That 
gentleman  was  therefore  one  of  the  pioneers,  if  not 
actually  the  first  American  railway  official  to  recognize 
the  advantages,  and  to  encourage  the  development  of 
such  improvement  of  station-grounds. 

Another  early  example,  also  on  the  Baltimore  &  Ohio 
road,  is  a  little  flower  garden  which  has  been  main- 
tained for  fifteen  years  or  more  at  Buckhorn  Point,  on 
a  narrow  strip  of  ground  between  the  tracks  and  the 
edge  of  a  precipitous  height  overlooking  the  valley  of 
the  Cheat  river. 

In  1880,  the  Boston  &  Albany  Company  built  a  new 
station  at  Newtonville,  Mass.,  and  a  baggage -master 
(name  unknown)  who  took  charge  at  that  point  in  1881 


to  the  adoption  of  a  system  of  planting  which  has, 
under  intelligent,  artistic  supervision,  been  radically 
changed  in  style  till  it  now  stands  as  the  nearest 
approach  to  a  comprehensive  and  consistent  example 
of  railroad  gardening  known  in  this  or  in  any  other 
country. 

Among  the  first  railway  companies  to  improve  their 
station-grounds  by  planting  were  the  Central  of  New 
Jersey  (1869),  the  Baltimore  &  Ohio  (date  uncertain), 
the  Boston  &  Albany  (1880),  the  New  York  Central  & 
Hudson  River  (1880),  the  Erie  (1881),  the  Southern 
Pacific  (1885),  the  Pennsylvania  (1886),  and  the  Austin 
&  Northwestern  of  Texas  (1887). 

Summary  of  Present  Condition.  —  At  the  present  time 
one  or  two  of  the  pioneer  roads  in  this  work  have  aban- 
doned it,  while  others  have  greatly  increased  its  extent 
and  improved  its  style,  and  many  new  ones  have  taken 
it  up.  Prominent  among  the  latter  are  the  Michigan  Cen- 
tral, the  Chicago  &  Northwestern,  the  Illinois  Central, 
the  Delaware  &  Hudson,  the  Philadelphia  &  Reading,  the 
Lake  Shore  &  Michigan  Southern,  the  Chicago,  Burling- 
ton &  Quincy,  the  Atchison,  Topeka  &  Santa  F6  with  its 
San  Francisco  &San  Joaquin  Valley  line,  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  the  Boston  &  Maine,  the 
Long  Island,  the  Union  Pacific,  and  the  Northern  Pacific 
railroads,  all  of  which  have  planted  more  or  less  tender 
material,  with  the  use  of  an  increasing  proportion  of  per- 
manent planting.  A  number  of  others  have  reserved 
plots  for  future  improvement,  and  some  have  turfed 
such  spaces.  Several  prominent  companies  do  no  di- 
rect planting,  but  seek  to  secure  the  embellishment 
of  station-grounds  by  offering  annual  prizes  to  certain 
employees.  This  plan  has  proved  fairly  satisfactory 
and  should  become  far  more  so  under  a  uniform,  well- 
defined  system  of  improvement  and  with  competent 
supervision. 

The  planting  so  far  done  consists  largely  of  strictly 
ornamental  gardening,  that  is,  of  formal  grouping,  car- 
pet-bedding, and  of  similar  planting  composed  of  tender 
material,  but  it  is  encouraging  to  note  evidences  of 
growing  dissatisfaction  with  this  ephemeral  style  of 
horticultural  improvement.  The  most  brilliant  and  pro- 
gressive railroad  men  are  quick  to  recognize  its  limi- 
tations and  defects,  once  their  attention  is  directed  to 
the  matter,  and,  seeing  its  radically  ineifectual  results, 
to  look  for  something  better.  Examples  of  increasing 
knowledge  in  this  direction  are  seen  in  the  action  of 
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various  companies  that  are  even  now  turning  from  the 
Inartistic  and  fleeting  summer  show  of  perishable  ma- 
terial. For  instance,  the  New  York  Central  &  Hudson 
River  Railway  Company  reports  :  "Heretofore  the 
planting  has  consisted  largely  of  bedding  plants.  Since 
the  towns  and  villages  have  now  reached  a  stage  where 
their  commercial  importance  can  be  determined  with 
some  degree  of  accuracy,  and  permanent  facilities  pro- 
vided in  the  way  of  side-tracks,  freight  and  passenger 
stations,  we  have  adopted  a  liberal  policy  towards  the 
permanent  improvement  of  station-grounds  with  orna- 
mental trees,  shrubs  and  vines  instead  of  annuals." 

So  with  the  Michigan  Central  road  ;  the  extensive 
summer  bedding  that  has  been  made  a  feature  at  cer- 
tain stations  is  being  limited  to  those  points,  while  per- 
manent planting  is  used  for  any  additional  grounds 
that  are  improved.  Similarly  the  Boston  &  Maine,  the 
Philadelphia  &  Reading,  the  Pennsylvania,  the  Lake 
Shore  &  Michigan  Southern  and  several  others  are  con- 
stantly increasing  the  amount  of  hardy  material  used, 
while  an  official  of  the  Chicago  &  Northwestern  says: 
"The  tendency  on  our  line  Is  to  replace  flower  beds  with 
hardy  flowering  shrubs  and  plants  to  the  greatest  ex- 
tent possible,  partly  because  the  greater  part  of  our 
planting  is  seen  by  passengers  while  traveling  at  a  high 
rate  of  speed,  and  shrubbery  and  hardy  plants  attract 
more  attention  than  small,  low  flower  beds;  and  partly 
because  the  use  of  shrubs  entails  very  much  less  labor 
in  their  care  during  winter,  and  also  obviates  the  neces- 
sity of  planting  out  and  taking  up  the  plants  each  sea- 
son." 

Thus,  by  one  train  of  reasoning  or  another,  progres- 
sive railroad  men  are  gradually  sifting  out  the  chaff 
and  retaining  the  good  grain  of  correct  methods  and 
artistic  results  in  their  gardening.  But  it  would  seem 
that,  as  a  class,  they  are  not  reaching  the  pith  of  the 
subject  as  directly  as  is  their  custom  in  the  more  prac- 
tical features  of  railroad  business. 

From  Mr.  Stiles'  editorial  (previously  mentioned)  we 
find  that  in  1889  the  highest  authority  in  the  art  of  plant- 
ing held  the  opinion  that:  "Up  to  the  present  time,  with 
few  exceptions,  railroad  gardening  has  failed  to  accom- 
plish what  the  public  has  a  right  to  expect  of  it  from  an 
artistic  point  of  view.  Instead  of  using  their  opportuni- 
ties for  increasing  the  taste  and  knowledge  of  the  com- 
munities they  serve,  railroad  managers  have  generally 
been  satisfied  to  reproduce  all  that  was  glaringly  bad  in 
the  prevailing  horticultural  fashion  of  the  time.  Per- 
haps this  is  inevitable,  and  it  will  continue  so  as  long 
as  they  feel  that  they  need  not  call  for  the  advice  of  an 
expert  of  a  higher  class  than  the  ordinary  jobbing  gar- 
dener. It  is  the  old  story— a  man  employs  an  architect 
to  build  his  house,  but  thinks  he  needs  no  advice  in  lay- 
ing out  the  park  that  surrounds  it.  , 

"The  principles  that  underlie  good  railroad  gardening 
are  simple.  They  relate,  — so  far  as  such  gardening  has 
been  attempted,  — to  the  immediate  surroundings  of 
country  stations  and  to  the  shaping  and  turfing  of  the 
slopes  rising  and  falling  from  the  permanent  way. 

"The  essential  features  are:  convenient  and  abun- 
dant approaches,  and  some  treatment  of  the  ground  not 
needed  for  approaches.  This  treatment  should  be  at 
once  economical  and  permanent,  and  of  a  character 
simple  enough  to  be  successfully  maintained  by  the  sta- 
tion-master and  his  assistants,  under  the  inspection  and 
with  the  occasional  advice  of  a  higher  official  charged 
with  the  management  of  the  horticultural  affairs  of  the 
corporation. 

"The  selection  of  a  system  of  general  treatment  is  the 
only  difficult  thing,  and  it  is  here  that  railroad  managers 
have  usually  failed.  Most  railroad  gardens,  — and  this  is 
as  true  of  Europe  as  of  America,  — consist  of  a  badly 
laid  out  and  constructed  approach,  bordered  with  turf 
in  which  are  cut  as  many  large  and  often  grotesquely- 
shaped  beds  as  can  be  crowded  in  and  filled  during  four 
months  of  the  year  with  the  most  showy  and  ill-assorted 
plants,  and  quite  bare  of  all  covering  during  the  remain- 
ing eight  months;  of  a  few  shrubs,  mutilated  almost 
past  recognition  by  bad  pruning,  and  by  a  clump  of 
pampas  grass  to  complete  the  decoration;  also  often  the 
name  of  the  station  in  stones  (mere  'toys').  As  Bacon 
wrote  three  centuries  ago,  '  You  may  see  as  good  sights 
many  times  in  tarts.'    Such  grounds  are  not  artistic, 


therefore  bad  from  the  point  of  view  of  the  public. 
They  are  enormously  expensive  and  difficult  to  main- 
tain, therefore  bad  from  the  point  of  view  of  the  rail- 
road. 

"If  railroad  gardening  is  ever  to  become  a  potent  and 
permanent  means  of  public  education,  it  must  be  orga- 
nized upon  a  more  economical  basis,  and  with  more  re- 
gard to  the  laws  of  good  taste  and  good  business.  This 
subject  has  already  occupied  the  attention  of  a  few 
thoughtful  men,  and  we  are  confident  that  some  progress 
has  at  last  been  made." 

Mr.  Stiles  goes  on  to  commend  the  plans  of  the  then 
new  station -grounds  of  the  Boston  &  Albany  railway 
for  "convenience,  neatness  and  simplicity.  No  beds,  no 
brilliant  flowers,  no  startling  effects.  They  rely  for  at- 
tractiveness on  convenient,  well-kept  roads,  neat  turf, 
a  few  good  trees,  and  masses  of  well-selected  and  well- 
planted  shrubs,  among  which  herbaceous  and  bulbous 
plants  are  allowed  to  grow.  The  plan  is  simple,  and 
when  thoroughly  carried  out  in  the  beginning  it  is  easy 
to  maintain."  This  editorial  seems  succinctly  to  express 
the  crystallized  ideas  of  the  lamented  editor  of  Garden 
&  Forest  on  the  subject  of  railroad  gardening. 

In  1882  and  1884  several  new  and  exceptionally  artistic 
stations  had  been  built  for  the  Boston  &  Albany  Railway 
Company  after  designs  by  the  late  eminent  architect, 
H.  H.  Richardson,  and  the  latter  date  marks  the  adop- 
tion of  a  consistent  scheme  of  permanent  planting,  aim- 
ing at  nature-like  effects  instead  of  the  purely  orna- 
mental, i.  e.,  formal  gardening,  previously  used.  This 
happy  result  was  due  to  the  influence  of  Prof.  Charles 
S.  Sargent,  of  the  Arnold  Arboretum,  a  director  of  the 
road,  and  to  Mr.  Wm.  Bliss,  its  president.  Designs  for 
the  improvement  of  the  grounds  around  these  stations 
were  made  by  P.  L.  Olmsted,  the  veteran  landscape 
architect,  and  since  1884  the  development  of  these  plans, 
as  well  as  all  of  the  horticultural  interests  of  the  road, 
have  been  in  charge  of  a  competent  landscape  gardener, 
Mr.  E.  A.  Richardson,  who  says:  "The  plan  followed  is 
to  conform  the  treatment  and  development  of  the  sta- 
tion-grounds to  the  adjacent  ground:  a  natural  style 
being  followed  amid  natural  surroundings,  and  a  more 
cultivated  style  in  highly  cultivated  regions ;  to  utilize 
all  natural  advantages  of  ground  surface,  rocks,  water 
and  native  growths:  to  make  large  use  of  trees,  shrubs, 
vines  and  plants  indigenous  to  the  locality  where  im- 
provements are  being  made ;  to  supply  beds  for  shrubs 
with  from  eighteen  to  twenty-f oiir  inches  of  good  loam ; 
and  to  plant  so  closely  in  the  beginning  that  as  the 
plants  grow  they  can  be  thinned  to  supply  other  grounds 
as  needed."  It  goes  without  saying  that  these  methods 
are  not  only  the  most  practical  but  that  they  insure  the 
most  artistic  results. 

Bailroad  Gardening  in  Florida.  — Fossihle  develop- 
ment of  railway  horticulture  is  limited  in  the  southern 
states  only  by  the  taste  and  work  expended.  With  logi- 
cally treated  station-grounds  southern  railways  would 
become  pleasant  highways  studded  with  charming 
groups  of  foliage  and  bloom,  expressing  the  type  of  the 
country  traversed  and  marking  the  advance  into  a  differ- 
ent climate.  Florida,  especially,  should  become  cele- 
brated for  its  railroad  gardens.  Its  chief  "crop"  is  con- 
ceded to  be  the  winter  tourist,  and  nothing  appeals  more 
strongly  to  this  class  than  the  contrast  of  luxuriant 
vegetation  with  northern  ice  and  snow.  Each  station- 
ground  should  be  planted  to  emphasize  this  contrast  on 
a  gradually  increasing  scaie,  to  reach  its  climax  in  the 
novel  and  effective  semi-tropical  vegetation  possible  in 
the  southern  part  of  the  state.  Such  a  planting  scheme 
should  commend  itself  as  the  best  advertisement  for 
securing  both  pleasure-seeking  and  home-seeking  pat- 
ronage. Little  has  been  done  so  far,  although  the 
Florida  East  Coast  Railway  Co.  has  improved  several 
of  its  station-grounds,  notably,  with  decorative  plants 
at  St.  Augustine  and  with  roses  at  Ormond,  but  the 
planting  on  this  line  is  largely  in  the  way  of  demon- 
strating horticultui'al  possibilities  for  the  benefit  of 
home-seekers  and  property-owners  (peach  trees  around 
its  section  houses  being  an  example  of  practical  results 
shown),  and  viewed  in  tliat  light  is  considered  a  success. 
The  Florida  division  of  the  Southern  Air  Line,  and  the 
Jacksonville  &  Southwestern  railroads  have  done  simi- 
lar planting.   All  that  has  been  done  is  ineffectual  com- 
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pared  to  the  possibilities,  for  roses  and  half-hardy 
shrubs  thrive  throughout  the  state,  while  south  of  the 
27th  paraUel  semi-tropical  plants  make  fine  growth  and 
bloom  profusely. 

PossibUitics  in.  California. — California  offers  limit- 
less opportunities  for  railway  horticultural  development 
ranging  from  the  semi-tropical  growths  of  the  citrous 
belt  to  the  alpine  plants  on  the  verge  of  the  everlasting 
snow  that  caps  the  mountains.  A  few  examples  of  railroad 
gardening  that  existed  in  the  southern  part  of  the  state 
about  1890  were  maintained  wholly  by  private  enter- 
prise as  a  means  of  advancing  real  estate  interests. 
Some  years  later,  however,  embellished  station-grounds 
aggregating  a  goodly  number  existed.  But  these  were 
scattered,  the  state  being  so  large  that  no  railway  com- 
pany could  afford  to  establish  gardens  throughout  the 
extent  of  its  lines  at  once,  and  the  most  progressive  com- 
munities secured  the  first  improvements  of  this  class. 
The  Southern  Pacific  Railway  Company  was  the  origina- 
tor of  the  work  and  has  expended  large  sums  in  beauti- 
fying choice  spots  along  its  route,  as  at  Merced,  Fresno, 
Santa  Monica,  Pomona,  Pasadena,  Riverside.  The  range 
of  soil  and  climate  is  wide.  At  Los  Angeles  there  are 
palms  dating  from  the  Spanish  occupation,  a  collection 
of  semi-tropical  shrubs,  and  a  display  of  yuccas,  cacti 
and  other  curious  vegetation  from  the  Arizona  desert. 


(Sterculia)  and  casuarina,  which  latter  does  excep- 
tionally well,  eucalypti,  acacia  in  all  except  the  most 
tender  varieties,  grevillea,  ligustruni,  magnolia,  Frax- 
inus  C'alifornicus  and  F.  excclsa  where  water  is 
available,  crape  myrtle,  abutilon,  oleander  and  pome- 
granate (both  the  last  do  magnificently),  olive  and 
carob  which  do  finely,  and  roses,  which  are  inclined  to 
burn  and  to  stop  flowering  during  the  heat  of  mid- 
summer away  from  the  coast.  Vines  used  are  passi- 
floras,  which  thrive  in  the  heated  valleys,  bignonias 
and  wistarias,  also  jasmines,  which  incline  to  burn 
when  used  in  the  interior  of  the  state,  as  do  also  maple 
trees.  Of  palms,  Pritchardia  and  Washingtonia  are  as 
easily  grown  as  onions;  Phasnix  Canariensis  does  well, 
and  Chama3rops  grows  slowly.  A  long  list  of  plants, 
tender  in  the  east,  are  mentioned,  among  them  gera- 
niums, which  are  spoken  of  as  being  "killed  to  the 
ground  away  from  the  coast  some  winters."  The  plants 
that  have  proved  best  adapted  to  alkali  soils  are: 
Phoenix,  Pritchardia  and  Washingtonia  among  palms, 
the  European  sycamore,  cottonwood,  olive,  crape  myrtle 
and  some  eucalypti.  Mr.  Reimers  is  of  the  opinion 
that:  "The  gardens  of  California  should  be  given  a 
classic  Mediterranean  aspect.  It  has  the  climate,  the 
coloring  of  rock,  of  soil  and  of  sky,  together  with  the 
warm  blue  sea  of  Italy,  Spain  and  Greece.     The  state- 
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Roses  in  bloom  all  winter  are  the  si:)ecial  attraction  at 
several  points.  Along  the  ocean,  where  difficult  hor- 
ticultural problems  are  met,  the  use  of  mesembryan- 
themums,  eucalypti  and  other  succulents  is  general. 
Where  water  is  available,  passifloras,  ipomeas  and  the 
tropical  hibiscuses  make  a  wonderful  show.  In  some 
places  acres  of  bamboos,  planted  closely  in  shifting 
sands,  are  of  great  value.  (Water  is  essential  for  their 
establishment. )  Some  of  the  best  railway  gardens  are 
on  the  Monterey  line  from  San  Francisco  past  San  Jos6 
to  the  ancient  capital  of  the  state.  At  Castroville  there 
is  a  picturesque  "wilderness  "  garden  overflowing  at  all 
seasons  with  fragrance  and  bloom,  and  the  little  railroad 
gardens  along  the  "peninsula"  (San Mateo  county)  have 
a  more  finished  aspect  than  any  others  in  the  state. 

Johannes  Reimers,  landscape  gardener  of  the  San 
Francisco  &  San  Joaquin  Valley  Branch  of  the  Santa  F^ 
road,  furnishes  the  following  information:  "For  lawns, 
we  use  exclusively  a  mixture  of  Australian  rye  grass 
90  per  cent  and  white  clover  10  per  cent.  We  find  that 
this  mixture  gives  a  lawn  better  able  to  withstand  the 
heat,  drought  and  poor  soil  usually  furnished  for  filling 
than  any  other.  The  grass  retains  its  dark,  rich  color 
even  when  almost  dying  from  thirst,  and  makes  a 
strong  turf  that  is  not  likely  to  burn  even  when  watered 
in  the  heat  of  a  cloudless  summer  day;  and  it  also  re- 
quires less  water  and  less  fertilizer  than  either  blue- 
grass  or  timothy.  We  make  much  use  of  a  regular  form 
of  the  Pride  of  China  tree  (Melia  Azedaruch),  known 
as  the  Texas  umbrella  tree,  for  shade  around  buildings 
and  for  avenues.  Its  low,  spreading  form  makes  it 
harmonize  with  the  broad-roofed  Spanish  style  of  archi- 
tecture used  for  our  buildings.  It  is  a  rapid  grower 
and  is  not  deformed  by  the  continuous  northwest  trade- 
winds." 

Other  trees  and  plants  mentioned  include  the  paul- 
ownia,  pepper,  catalpa,  mulberry,  fig,  the  brachychiton 
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liness  of  the  cypress  has  not  been  appreciated  here;  and 
what  might  not  be  done  with  the  fig,  the  olive  and  the 
palm  on  these  hillside  slopes?" 

Mr.  Chas.  H.  Shinn,  of  the  California  Experiment 
Station,  says;  "There  seems  no  doubt  that  the  time 
will  come  when  one  of  the  special  features  of  travel  in 
California  will  be  the  horticultural  display  at  thousands 
of  small  railroad  gardens  scattered  along  every  valley 
and  mountain  from  San  Diego  to  Siskiyou." 

Treatment  of  tJie  Bight  of  Way  Between  Stations.— 
On  this  point  the  Garden  &  Forest  editorial  previously 
quoted  says :  "What  is  needed  is  a  ground  covering  that 
will  be  more  permanent  than  turf  and  will  not  need  its 
constant  cutting  and  attention,  and  which  can  be  se- 
cured without  the  enormous  first  expenditure  for  accu- 
rate grading  and  the  deep  soil  that  makes  a  grass  slope 
presentable," and  adds:  "Such  low  plants  as  wild  roses, 
dwarf  willows  and  sumacs,  sweet  fern,  bayberry,  etc., 
when  once  established  will  prevent  surface  soil  from 
washing,  will  not  grow  tall  enough  to  interfere  with 
operating  the  road,  and  if  destroyed  by  fire  would  soon 
grow  again  from  the  root  and  re-cover  the  ground." 

The  pi-oof  of  these  deductions  is  seen  yearly  on  many 
roads,  wliere  thousands  of  miles  of  railroad  rights  of 
way  which,  in  the  spring  and  early  summer,  are  like 
ribbons  of  flowered  brocade  linking  the  towns  together 
but  later  in  the  season  become  blackened  wastes  from 
accidental  or  intentional  fires.  Year  by  year  this  mourn- 
ful program  is  repeated. 

Railway  officials  offer  no  practical  objections  to  the  use 
of  small  trees  and  of  shrubs  between  stations  that  apply 
when  they  are  placed  with  discretion;  viz.,  on  the  outer 
boundaries  of  rights  of  way  that  are  100  or  more  feet 
wide,  on  straight  stretches,  or  on  long  tangents,  and  not 
on  short  curves  or  near  grade  crossings.  The  tracks 
should  never  be  menaced  by  the  danger  of  trees  falling 
across  them  in  wind  storms,  nor  should  the  telegraph 
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wires  and  poles  be  interfered  with,  nor  the  view  of  the 
line  obstructed.  The  danger  to  planting  from  fire  can 
never  be  entirely  eliminated  until  some  non-spark-pro- 
ducing fuel  is  substituted  for  coal. 

Can  the  horticultural  department  of  a  railroad  be 
made  parth/  self-supporting  ?  There  seems  little  doubt 
that  by  one  means  or  another  this  department  might  be 
made  at  least  partly  self-supporting,  but  the  consensus 
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of  opinion  among  railroad  men  is  distinctly  against  the 
advisability  of  making  it  so,  except  indirectly. 

It  is  conceivable  that  railroad  nurseries  and  green- 
houses might  supply  planting  stock  to  individuals  to 
their  advantage;  and  possibly  railway  rights  of  way 
aggregating  immense  areas  might  be  planted  to  crops, 
perhaps  to  fruit  trees  as  is  done  to  some  extent  in  Eu- 
ropean countries  (a  project  which  has  also  been  recently 
suggested  for  the  roads  of  India),  but  the  opinion  is 
general  that  legitimate  railroad  business  is  limited  to 
the  transportation  of  people  and  of  freight.  Even  if 
this  is  true,  it  is  still  certain  that  the  department  may 
legitimately  be  made  to  yield  substaiitiiil  financial  re- 
turns. This  feature  of  the  department  work  is  as  yet  in 
a  preliminary  stage  that  makes  definite  conclusions  as 
to  the  extent  of  its  benefits  impossible,  but  enough  has 
already  been  done  to  demonstrate  the  usefulness  of  a 
well-conceived  and  correctly  developed  policy  of  protec- 
tive and  economic  planting. 

Planting  for  Protection.— Planting  for  protection,  as 
practiced  so  far,  includes:  (1)  covering  banks  with 
vegetation  to  prevent  erosion,  and  (2)  planting  for  pro- 
tection from  wind  and  snow,  and  from  landslides.  All 
this  has  been  successfully  done  in  various  parts  of  the 
world.  Snow  hedges  are  comparatively  common  at  home 
and  abroad.  A  notable  example  of  confidence  in  the 
advantage  of  belts  of  trees  for  this  purpose  is  seen  in 
the  groves  planted  recently  by  the  Northern  Pacific 
Railway  Company.  About  GOO, 000  trees  were  set  out  in 
1900,  and  the  chief  engineer  of  the  road  says:  "This  ex- 
periment has  been  undertaken  to  determine  the  possi- 
bility of  substituting  groves  for  snow  fences.  It  is 
necessary  to  protect  all  railway  cuts  in  these  prairie 
regions  in  some  manner,  as  the  strong  winds  across  the 
treeless  prairies  cause  the  snow  to  drift  badly.  A  strip 
100  feet  wide  is  cultivated  to  keep  down  weeds  and  over- 
come danger  from  fire,  and  throiigh  the  middle  of  it 
runs  a  grove  CO  feet  wide,  the  inner  edge  being  125  feet 
from  the  center  line  and  parallel  with  the  tracks  through 
cuts.  The  trees  are  planted  in  parallel  rows  spaced 
6  feet  apart  at  right  angles  with  and  .'{  feet  apart  par- 
allel with  the  track.  The  two  outer  rows  on  each  side 
are  golden  Russian  and  laurel  -  leaved  willows;  the 
third  row  from  the  outer  margins,  box  elder  and  ash; 
and  the  five  c(mtral  rows,  cottonwood.  This  arrange- 
ment is  expected  to  produce  a  dense  grove,  increasing 
in  height  from  both  sides  to  the  center,  which  will  fur- 
nish an  effective  win(l-l)reak." 

The  feasibility  of  planting  for  protection  against  the 


encroachment  of  shifting  sand  on  the  seacoast,  along 
rivers  and  on  so-called  desert  lauds,  has  been  demon- 
strated by  the  researches  and  experiments  of  the  Divi- 
sion of  Agrostology  of  the  United  States  Department  of 
Agriculture.  The  advantages  of  such  plantings  are  sure 
to  be  eventually  recognized  and  utilized  by  railway  com- 
panies whose  lines  are  exposed  to  this  danger. 

Planting  for  Economic  Pftj-poses.  — Possibilities  are 
considered  great  in  the  direction  of  producing 
timber  for  furnishing  cross-ties,  poles  and  posts. 
It  is  asserted  that  under  competent  supervision 
this  branch  can  be  made  not  only  to  pay  the  en- 
tire expenses  of  the  department  but  to  become  a 
source  of  revenue.  This  branch  of  the  work  ap- 
peals to  practical  railway  men  as  perhaps  no 
other  phase  can  be  expected  to,  and  to  what  ex- 
tent the  fortunes  of  various  groves  of  locust, 
catalpa  and  tamarack  infiuence  the  happiness  of 
dignified  chief  engineers  it  would  be  difficult  to 
learn,  but  that  numbers  of  them  are  turning 
otherwise  unoccupied  railway  lands  to  this  use 
is  certain.  In  the  state  of  Indiana  some  railway 
companies  have  planted  a  part  of  their  holdings 
with  trees  for  the  double  purpose  of  growing 
timber  for  economic  uses  and  to  secure  the  re- 
sulting reduction  in  taxes,  which  is  a  feature  of 
the  state  forestry  law. 

Protection  of  Natural  Scenery. — Notwithstand- 
ing the  prominence  given  in  railway  advertising 
to  fine  natural  scenery,  little  credit  seems  due 
to  railway  companies  in  general  for  protecting 
such  scenery.  That  they  might  wield  a  mighty 
influence  for  their  own  and  the  public  good  is 
proved  by  a  few  instances.  It  is  learned  that  the 
unofficial  work  of  representatives  of  the  New  York  Cen- 
tral and  the  Michigan  Central  roads  did  much  to  create 
the  public  sentiment  that  led  to  the  formation  of  gov- 
ernment parks  on  each  side  of  Niagara  Falls,  and  that 
the  same  roads  should  be  credited  with  comprehensive 
and  extended  efforts  to  secure  legislation  looking  to  the 
prevention  of  further  defacement  of  the  palisades  of  the 
Hudson. 

Disagreeable  Features  and  their  Suppression.  — There 
are  two  important  classes  of  disfigurement:  defacement 
by  signs  and  defacement  by  abused  and  neglected 
grounds  adjoining  railway  rights  of  way.  The  more 
noticeable  of  these  is  the  display  of  hideous  sign-boards 
that  disfigure  railway  rights  of  way  and,  indeed,  seem 
to  have  the  right  of  way  on  highways  of  every  descrip- 
tion. These  amount  to  a  public  nuisance  that  should  be 
legally  controlled,  but  as  they  are  placed  on  adjacent 
land  or  buildings  instead  of  on  railway  property,  their 
direct  suppression  by  railway  otficials  is  out  of  the 
question.  These  eyesores,  however,  furnish  an  added 
and  cogent  reason  for  massing  plantations  of  small 
trees,  shrubs  and  vines  at  certain  points  along  rights  of 
way  where  the  topography  of  adjacent  land  invites  such 
disfigurement.  These  gaudy  signs  not  only  blot  out  or 
mar  most  fine  landscape  views  (being  adroitly  placed  to 
that  direct  end),  but  are  allowed  to  distort  otherwise 
unobjectionable  farm  buildings,  while  the  approach  to 
villages  and  towns  is  announced  in  screaming  colors  by 
the  crowding  together  of  these  frightful  adjuncts  of 
civilization. 

While  railway  companies  are  not  strictly  responsible 
for  these  conditions,  it  is  certain  that  they  might  sway 
public  opinion  and  effect  a  much  needed  reform  by  con- 
tinuous, systematic  work  in  the  way  of  "planting  out" 
the  disfigurements,  and  by  estaldishing  attractive  plan- 
tations wherever  possible.  This  ]i(ilit'y  is  likely  to 
result  in  a  reformation  in  the  direction  of  the  second 
source  of  unpleasant  views  from  trains;  viz.,  the  un- 
kempt, sordid  and  often  wretchedly  squalid  appearance 
of  grounds  adjoining  rights  of  way  through  villages, 
towns  and  small  cities.  If  a  park  is  maintained  on  the 
station-grounds,  near-by  residents  are  likely  to  catch 
the  good  spirit  and  improve  the  looks  of  neighboring 
back  yards.  To  this  end,  a  rule  against  dumping  on 
railway  ground  should  be  strictly  enforced.  The  objec- 
tionable features  that  obtain  in  large  cities  nuist  prob- 
ably bo  endured  until  mitigated  by  the  efforts  of 
municipal  art  and  social  service  leagues. 

Attainable    Ideals.  — Riulway  companies    can    do   no 
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more  effective  advertising  than  by  demonstrating  the 
possibilities  of  the  country  traversed  for  home-malcing. 
Instead  of  dreary  wastes  of  dust  and  cinders,  their  way- 
statiou  grounds  should  present  refreshing  scenes  of 
shade  and  verdure.  Their  grounds  should  be  treated 
according  to  the  rules  of  landscape  art  that  hold  good  in 
all  planting.  Where  adjacent  land  drops  away  giving 
good  vistas,  these  should  be  preserved;  objectionable 
features  should,  as  far  as  possible,  bo  "planted  out;" 
sky  lines  should  be  varied,  banks  clothed,  and  variety 
and  views  supplied,  particularly  in  flat  and  uninterest- 
ing regions. 

In  short,  railroad  gardens  should  be  in  the  hands  of 
those  who  will  adorn  instead  of  deface  them;  who  will 
look  to  the  formation  of  features  that  will  take  care  of 
themselves  after  planting  is  established  — features  that 
require  considerable  expenditure,  a  good  knowledge  of 
trees  and  of  shrubs,  and  a  large  amount  of  taste  in  the 
designer  at  the  outset,  but  after  being  established,  like 
the  island  gardens  of  Paris,  "the  hand  of  man  might  be 
withheld  for  half  a  century  without  their  suffering  in  the 
least." 

Mailroad  Gardening  Literature.  — "Seven  Lamps  of 
Architecture,"  by  Ruskin.  "Landscape  Gardening,"  by 
Samuel  Parsons,  Jr.  "  Ornamental  Gardening  for  Ameri- 
cans," by  Elias  A.  Long.  "Der  Stadtebau"  (Vol.  9  of 
Part  4  of  "Handbuch  der  Architektur "),  Press  of 
Bergstrasser,  Darmstadt,  1890,  by  J.  Stiibben.  Bul- 
letins of  the  U.  S.  Dept.  of  Agric,  Division  of  Forestry, 
especially  No.  1  (1887)  and  No.  7  (1893).  "Garden  and 
Forest,"  Jan.  16,  1889;  Mar.  13,  1889;  Apr.  3,  1889;  May 
1,  1889;  Oct.  4,  1893;  Oct.  23,  1895.  "Railroad  Gazette," 
June  2,  1882;  May  9,  1884;  Oct.  7,  1887;  Oct.  21,  1887; 
Mar.  10,  1893;  Apr.  7,  1899;  Nov.  3,  1899;  Feb.  16,  1900. 
"Railway  and  Engineering  Review,"  Oct.  25,  1890;  Oct. 
23,  1897;  Sept.  9,  1899;  Sept.  23,  1899;  Apr.  14,  1900; 
Sept.  29,  1900.  "Railway  Age,"  Sept.  28,  1900.  "Railway 
World,"  Apr.  7,  1877.  "Park  and  Cemetery,"  July,  1899. 
"Park  and  Cemeterv  and  Landscape  Gardening,"  March, 
1900;  May,  1900.  "Country  Gentleman,"  Aug.  23,  1900; 
Aug.  30,  1900.  Prances  Copley  Seavey. 

BAIN-BEEBY.     Bhamnus  cathartiea. 
RAINBOW  FLOWER.    Iris. 

RAISIN.  Fig.  2071.  Up  to  about  30  years  ago,  practi- 
cally the  entire  Raisin  industry  of  the  world  was  con- 
fined to  the  Mediterranean  districts  of  Europe  and  Asia. 
While  it  is  true  that  Raisin  vines  were  planted  in  other 
widely  distant  countries  at  a  much  earlier  date,  e.g.— 
Chile,  where  it  is  said  they  were  known  200  years  ago  — 
it  was  not  until  the  early  70's  that  the  Chilean  Raisins, 
as  well  as  those  of  the  newer  districts  of  California  and 
Australia,  were  actually  found  in  the  markets  of  the 
world.  Since  that  time,  however,  the  development  of 
the  industry  in  these  new  districts  has  been  most  rapid, 
and  it  has  been  shown  that  even  higher  quality  and  flavor 
are  possible. 

In  California  the  growth  of  the  Raisin  industry  has 
been  enormous,  the  output  now  reaching  about  100,000,- 
000  pounds  annually,  or  more  than  the  entire  yearly 
consumption  of  the  United  States  a  few  years  ago.  In 
1894,  the  growers  found  themselves  face  to  face  with 
what  was  then  thought  to  be  a  serious  problem  of  over- 
production. The  price  of  Raisins  fell  below  the  cost  of 
production.  Lack  of  system  in  marketing  has  since  been 
shown  to  have  been  the  cavise,  for  by  cooperative  meth- 
ods in  grading,  packing  and  marketing,  the  industry  has 
again  been  placed  on  a  sound  and  fairly  remunerative 
basis. 

The  first  importation  and  planting  of  the  vines  were 
made  in  1851,  but  it  was  not  until  1863  that  the  first 
California  cured  Raisins  were  exhibited  at  the  State 
Fair,  and  it  was  not  until  10  years  later  that  the  first 
large-scale  vineyards  (one  at  Davisville,  Solano  county, 
and  another  at  Woodland,  Yolo  county)  came  into  full 
bearing.  One  hundred  and  twenty  thousand  pounds  were 
produced  that  year,  nearly  all  by  these  two  vineyards. 
Planting  in  various  parts  of  the  state  followed.  Fresno, 
Riverside,  El  Cajon  valley  in  San  Diego  county,  Los 
Angeles  and  Orange  counties   soon  became  important 


centers  of  the  industry;  but  the  production  of  citrous 
fruits  has  now  largely  superseded  Raisin-growing  in 
all  the  last  mentioned  except  the  Fresno  district,  where 
at  present  three-fourths  of  the  entire  output  of  the  state 
is  produced.  The  acreage  is  now  about  50,000,  with 
nearly  45,000  of  these  in  the  Fresno  district,  including 
Tulare,  Merced  and  Kern  counties.  The  climate  of  this 
region  is  eminently  suitable  for  Raisin  culture.  The 
summers  are  hot  and  dry  and  the  winter  rains  scanty 
and  late,  thus  insuring  a  high  saccharine  content  of  the 
grapes  and  ample  opportunity  for  sun-curing,  by  which 
means  alone,  it  is  thought.  Raisins  of  high  quality  can 
be  produced.  As  the  system  in  vogue  in  all  districts  is 
essentially  the  same  as  that  in  Fresno,  a  short  resum^ 
of  the  practices  of  that  region  will  sufiRce. 

Alluvial  soils  and  deep  upland  loams  of  the  plains  are 
considered  the  best.  Irrigation  is  absolutely  necessary. 
At  first  flooding  and  furrow  irrigation  were  practiced, 
but  since  the  placing  of  the  ditches  the  water  has  escaped 
into  and  completely  filled  the  loose  soils  (in  some  cases 
originally  60  ft.  deep)  from  below,  thus  producing  a 
system  of  "subirrigation,"  as  it  is  called  there;  and  it 
is  in  this  way  that  most  of  the  vineyards  are  supplied 
with  water  at  present.  Indeed,  in  some  localities,  it  is 
no  longer  a  question  of  how  to  bring  the  water  to  the 
land,  but  more  how  to  keep  it  out.  Serious  damage  has 
resulted  in  some  of  the  lower  vineyards,  where  the  seep- 
age water  has  completely  swamped  the  land.  "Tight" 
canals  and  ditches  at  the  start  would  have  avoided  this 
trouble,  but  it  was  not  realized  until  too  late. 

The  vines  are  all  headed  low,  six  inches  being  the 
favorite  height  for  the  stump.  With  the  exception  of 
the  "Seedless  Sultanas"  and  the  "Thompson  Seedless," 
which  require  long  pruning,  the  canes  are  cut  back 
to  2  or  3  eyes;  the  number  of  canes  left  varies  from 
5  to  15,  according  to  the  age  and  size  of  the  stump. 
Summer  pruning  is  seldom  practiced.  Clean,  thorough 
tillage  is  maintained  iintil  the  vines  cover  the  ground 
and  obstruct  operations.  The  grapes  ripen  about  Sep- 
tember 1,  and  are  allowed  to  become  thoroughly  ripe 
before  they  are  gathered.  When  the  sugar  percentage 
has  reached  23  or  24  per  cent,  the  fruits  are  considered 
ripe.  The  bunches  are  then  cut  with  small  shears 
(care  being  taken  not  to  rub  off  the  bloom),  placed  on 
wooden  trays  and  exposed  to  the  sun.  The  time  required 
for  full  curing  ranges 
from  10-12  days  for  the 
earlier  grapes  to  as  long 
as  three  weeks  for  the 
later  ones.  When  the 
juice  has  reached  about 
the  consistency  of  jelly 
the  Raisins  are  placed  in 
"  sweat  boxes  "  to  undergo 
the  "sweating"  process, 
in  order  to  equalize 
the  moisture -content 
throughout  the  whole 
mass.  The  Raisins  are 
then  ready  for  grading 
and  packing.  A  great 
many  brands  and  grades 
have  been  packed,  desig- 
nated at  first  much  the 
same  as  the  imported 
ones,  but  lately,  the 
Association  has  endeav- 
ored to  establish  and 
maintain  distinctly  Cali- 
fornian  brands.  "6- 
Crown  Imperial  Clus- 
ters," "5 -Crown  De- 
hesas,"  "4-Crown  Clus- 
ters," "3 -Crown"  and 
"2-Crown  London  Lay- 
ers "  are  some  of  the 
principal  brands.  The 
loose  or  detached  berries 
are,  of  course,  always 
marketed    separately   as 

distinct  grades.  A  great  many  have  lately  been  "  seeded  " 
by  means  of  a  specially  designed  machine,  put  up  in 
1-pound  and  M-pound  packages,  and  marketed  for  cook- 


2071.  Table  or  cluster  Raisins 
and  "loose  cooking"  Rai- 
sins {X%). 
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ing  purposes.  Some  "bleached"  Seedless  Sultana  and 
Thompson  Seedless  are  prepared,  and  command  a 
higher  price  for  no  other  reason  than  that  they  are  con- 
sidered more  pleasing  to  the  eye.  The  delicious  flavor 
and  aroma  are  entirely  destroyed  in  the  bleaching  with 
sulfur,  and  all  possible  efforts  should  be  made  to  dis- 
courage the  practice.  Few,  if  any,  "dipped  "  Raisins  are 
now  prepared. 

The  varieties  planted  are :  White  Muscat  of  Alexan- 
dria, the  Miiscatel  Gordo  Blanco  and  Malaga;  and  for 
seedless  Raisins,  the  Seedless  Sultana  and  Thompson 
Seedless.  It  is  safe  to  say  that  the  first  two  are  the 
prevalent  varieties  and  produce  the  finest  Raisins.  The 
Gordo  Blanco  is  the  favorite  with  some  on  account  of 
its  large  uniform  berries  and  full,  even  symmetrical 
clusters.  The  seedless  varieties  are  both  small.  "Cur- 
rants" (which,  by  the  way,  are  not  "currants"  at  all, 
but  the  cured  fruit  of  the  Zante  or  Corinth  grape-vine) 
are  only  partially  successful,  and  as  they  command 
a  lower  price,  are  not  considered  profitable  in  Cali- 
fornia. 

The  Raisin  vines  are  subject  to  the  same  diseases  and 
insect  pests  as  are  the  wine  and  table  varieties  of  the 
V^itis  vinifera  type,  and  these  are  combated  by  the 
usual  methods.  Downy  mildew  is  unknown  in  Califor- 
nia, and  up  to  the  season  of  1900  no  phylloxera  had  made 
its  appearance  in  the  Fresno  vineyards.  In  the  fall  of  that 
year,  however,  it  was  discovered  in  the  district,  and  to 
what  extent  it  will  reduce  the  acreage,  will,  of  course, 
depend  upon  the  vigilance  of  the  growers  and  prompt- 
ness with  which  replantings  with  resistant  stocks  are 
made. 

Of  late  years  high  assertions  have  been  made  for  the 
Salt  river  and  Gila  valleys  of  Arizona  as  Raisin  regions. 
It  is  said  the  grapes  ripen  earlier  and  have  that  advantage 
over  the  California  districts,  as  well  as  that  of  being 
nearer  to  market.  How  far  these  advantages  will  count 
against  the  California  Raisin  in  the  competition  remains 
as  yet  to  be  seen. 

For  a  complete  and  detailed  account  of  Raisin-grow- 
ing and  curing,  as  well  as  a  bibliography  of  the  subject, 
see  "The  Raisin  Industry,"  by  Gustav  Eisen;  also, 
"California  Fruits,  and  How  to  Grow  Them,"  by  E.  J. 
Wickson.  Arnold  V.  Stubenrauch. 

EAISIN-TREE,  JAPANESE.     Hovenia  dulcis. 

RAMONDA  (L.  F.  E.  von  Ramond  de  Carbonni^res, 
French  botanist  and  traveler,  175.3-1827).  Often  spelled 
Ramondia,  but  originally  written  Ramonda.  Gesnerdcece. 
Ramondia  Pi/renaica  is  one  of  the  choicest  and  most 
popular  alpine  plants.  Few,  if  any,  inhabitants  of  rock 
gardens  have  been  so  often  pictured.  It  is  a  small, 
tufted,  hardy  perennial  herb,  like  most  alpine  plants, 
and  its  scapes  bear  one  or  few  fls.  in  spring.  These  are 
an  inch  or  so  across,  and  normally  x'urple  or  violet,  but 
there  is  a  pure  white  variety  which  is  in  great  favor. 
The  Ramondas  vary  in  the  number  of  their  petals,  or 
rather  corolla-lobes.  For  example,  P.  Nathalice  often 
has  4-lobed  and  5-lobed  fls.  on  the  same  plant.  The 
floral  parts  in  the  genus  are  in  4*s,  5's  or  G's.  These 
plants  are  rare  and  local  in  Europe  and  are  interesting 
as  being  among  the  few  alpine  survivors  of  a  family 
that  is  now  essentially  tropical. 

A  genus  of  about  'A  species :  corolla  with  scarcely  any 
tube,  rotate  or  broadly  bell-shaped:  perfect  stamens  as 
many  as  the  corolla-lobes,  affixed  at  the  base  of  the  co- 
rolla: ovary  superior:  capsule  oblong:  seeds  minus. 
Ramondas  are  woolly  or  villous  plants  with  soft, wrinkled 
leaves.    The  plants  require  perfect  drainage. 

Although  three  Ramondas  are  in  the  trade,  only  one 
is  well  known.  This  is  B.  Pijrenaica,  which  is  hardy 
in  the  (^astern  states.  It  is  a  beautiful,  dwarf,  alpine 
l)lant  well  adapted  for  the  rock  garden.  It  is  rather 
hard  to  establish  but  can  be  easily  grown  from  seed. 
If  seeds  are  sown  in  the  spring,  and  the  small  plants 
grown  along  in  pots  for  the  first  summer  and  kept  in  a 
cool  shady  position,  they  will  make  neat  little  plants  by 
the  end  of  autumn.  They  sliould  be  kept  in  a  coldframe 
for  the  winter.  Tliese  one-year-old  plants  grown  in  pots 
are  much  easier  to  establish  tlian  younger  plants.  They 
can  be  planted  in  small  pockets  in  the  rockery  in  a 
slightly  shaded  and  elevated  position,  and  given  good, 


RAMPION 

deep,  peaty  soil.  When  the  plants  get  established  they 
will  blossom  freely,  and  if  allowed  to  ripen  their  seed 
they  will  sow  themselves  freely  amongst  the  rocks.  Old 
plants  can  also  be  increased  by  division.    They  ought  to 


2072.  Ramonda  Pyrenaica  (X  3^). 

be  covered  in  winter  with  some  hay  or  dry  leaves  so  that 
they  will  not  be  heaved  out  of  the  ground  by  the  alter- 
nate thawing  and  freezing. 

A.   Color  of  fls.  ptirple  or  white. 

B.  Corolla  5-parted,  rotate. 

PyrenMca,  Rich.  Fig.  2072.  Sometimes  called  Ro- 
sette Mullein.  Well-grown  specimens  may  have  6-12 
scapes,  each  bearing  3-4  fls.  13^  in.  across.  Native  of 
Pyrenees.  Many  inferior  forms  have  been  sent  out  in 
the  name  of  var.  alba.  Gn.  2(5,  p.  129  (repeated  in  27,  p. 
197);  29,  p.  343  (repeated  in  44,  p.  555);  27,  p.  197; 
37:735  and  p.  31;  51,  p.  205;  56,  p.  228.  G.C.  III.  12:vii. 
J.H.  III.  34:187.  R.H.  1866:330.  B.M.  236  (  Verbasctcm 
Myconi). 

BB.   Corolla  4-parted,  more  concave,  short  hell-shaped 
to  funnelform. 

H^Idreichi,  Janka  (Janclpa,  or  Jatikiea,  Hildreichi, 
Boiss.).  Lvs.  ovate,  entire,  obtuse,  silky  white  above, 
rusty -woolly  below:  scapes  1-2-fld. :  fls.  violet.  Ac- 
cording to  Boissier  it  normally  has  a  5-parted  caljrx,  4- 
lobed  corolla  and  4  stamens.    Thessaly.    Gn.  55,  p.  394. 

AA.   Color  of  fls.  yellotv. 

S6rbica,  Pauc.    This  is  said  to  be  distinguished  by  its 
blue  anthers;    also  the  fls.  are  said  to  be  normally  5- 
lobed.    Servia.  — i?.  Nathdlke  seems  to  be  a  variety  that 
is  more  commonly  4-lobed  than  the  type.    S.H.  1:161. 
Robert  Cameron  and  W.  M. 

RAMONDIA.     See  Ramonda,  above. 

RAMPION  (Campanula  Rapuncjilus)  is  a  vegetable 
sometimes  cultivated  for  winter  salads.  The  roots  are 
chiefly  used,  generally  in  a  raw  state,  but  the  leaves 
may  also  be  used  as  a  salad.  The  roots  are  white,  a  foot 
or  so  long,  and  spindle-shaped,  like  a  long  radish.  They 
are  ready  for  use  in  Oct.  or  Nov.  and  may  be  used  all 
through  the  winter.  According  to  Vilmorin's  "Vegetable 
Garden,"  the  seeds  of  Rampion  are  the  smallest  of  all 
kitchen-garden  seeds,  and  their  germinating  power  lasts 
five  years.  The  seed  may  be  sown  in  the  open  ground, 
either  broadcast  or  in  drills.  The  precautions  usually 
taken  with  minute  seeds  must  be  observed.  In  order  not 
to  sow  the  seed  too  thickly  it  is  well  to  mix  it  with  sand. 
The  seed  should  not  be  covered,  merely  firmed  into  the 
soil.  Frequent  and  careful  waterings  are  nect'ssary  un- 
til the  plants  become  established.  Thinning  is  an  Impor- 
tant operation.  Every  plant  allowed  to  remain  should 
have  at  least  4  inches  each  way  for  developnu'iit.  The 
plants  like  a  light,  rich  soil,  partial  shade  and  water 
during  the  hot  season.  Although  Rampion  is  a  biennial 
plant  it  sometimes  runs  to  seed  the  first  year,  especially 
if  tlio  seed  be  sown  early.  It  is,  therefore,  sometimes 
advisable  to  postpone  seed  -  sowing  until  June.  For 
botanical  description,  see  Campanula. 


RAMPION 


RANUNCULUS 


1497 


RAMPION,  HORNED.    Pliyteuma. 

RAM'S  HEAD.     Ci/pripedinm  arietinum. 

RAMSTED.     Linaria  vulgaris. 

RANDIA  (Isaac  Rand,  author  of  an  index  of  plants 
cult,  at  Botanical  Gardens  of  the  Society  of  Apothe- 
caries at  Chelsea,  published  1730  and  1739).  liubidceo'. 
A  genus  of  about  100  species  of  tropical  shrubs,  trees, 
and  woody  climbers.  Plants  often  spiny:  Ivs.  opposite, 
obovate- oblong  to  lanceolate,  frequently  coriaceous; 
stipules  between  the  petioles  and  stem,  short,  and  usu- 
ally joined  together:  fls.  white,  yellow  or  reddish,  small 
or  large,  axillary  or  rarely  terminal,  solitary,  corym- 
bose, or  fascicled:  fr.  a  berry,  globose  or  ovoid,  2-loculed, 
many-seeded.  For  distinctions  from  Mitriostigma  and 
Gardenia,  see  Gardenia. 

A.  Shntbs  having  spines. 
dumetdrum,  Lam.  (R.  floribiinda,  DC).  A  small  tree 
or  rigid  shrub  with  stout,  straight,  often  long  spines: 
Ivo.  1-2  in.  long,  short-petioled:  fls.  white  or  greenish 
yellow,  fragrant,  not  large,  solitary  or  rarely  2-3  on  a 
peduncle;  corolla  %-%  in.  across:  berry  globose  or 
ovoid,  %-l}4  in.  long,  yellow.  Tropical  Asia.  Cult,  in 
S.  Fla. 

AA.  Shrubs  or  trees  without  spines. 

B.  Corolla-tube  %  in.  long. 
FitzAlani,  F.  Muell.  A  glabrous  tree :  Ivs.  often  over 
6  in.  long,  shining,  obovate-oblong  or  elliptical,  obtuse; 
petiole  rather  long:  fls.  about  1  in.  across,  in  loose,  few- 
fld.  cymes  or  the  fertile  fls.  solitary:  fr.  globular,  1}4  in. 
thick  or  ovoid  and  longer,  hard.    Australia.   Cult,  in  Fla. 

BB.  Corolla-ttibe  4r-10  in.  long, 
c.  Lobes  of  corolla  obtuse. 
macul&,ta,  DC.  (Gardenia  Stanley clna,  Hook.).  A 
much-branched  shrub  10-15  ft.  high:  Ivs.  elliptical  or 
obovate-oblong,  lK-5  in.  long,  %-2}4  in.  wide,  charta- 
ceous,  acuminate,  narrowed  at  base  ;  petiole  usually 
with  glands  near  its  union  with  the  midrib:  fls.  usually 
purple  with  white  lobes,  solitary,  terminal  or  at  ends  of 
short  lateral  branches,  sessile:  fr.  oval,  oblong  or  glo- 
bose, pointed,  154-3  in.  long.  Tropical  Africa.  R.H. 
1894:60.    B.R.  31:47.    B.M.  4185.    Gn.  38:773. 

CO.  Lobes  of  corolla  acute. 
Ruiziana,  DC.  A  tender  shrub  with  dark  green,  lan- 
ceolate, acute  Ivs.,  and  white  or  pale  yellow  fls.  termi- 
nal, solitary,  sessile:  corolla-tube  somewhat  hairy;  lobes 
spreading:  fr.  cylindrical,  yellow,  10-nerved.  Brazil, 
Peru.  F.  W.  Barclay. 

RAN£)VEA  (anagram  of  Ravenea,  and  now  first  pub- 
lished). Ravenea  of  Bouch6.  Palmdcece.  One  species 
of  palm  allied  to  Hyophorbe,  from  which  it  differs, 
among  other  things,  in  its  dwarfer  habit,  usually  dioe- 
cious flowers,  and  in  the  flowers  being  arranged  alter- 
nately on  the  short  branches  of  the  spadix.  Bouche's 
generic  name  Ravenea  dates  from  1878.  It  appears  in 
Bentham  &  Hooker  (3:883)  as  Ravenia.  In  spelling  it 
is  so  similar  to  Ravenia  of  Vellozo,  1825,  that  the  two 
cannot  be  distinguished  by  pronunciation.  In  the  inter- 
est of  perspicuity,  therefore,  the  name  is  here  changed 
to  Ranevea,  since  both  this  plant  and  Ravenia  occur 
in  the  American  trade. 

Hildebrandtii  {Ravenea  Hildebrandtii,  Bouch4). 
Becoming  8-12  ft.  high,  but  flowering  under  cultivation 
when  half  that  height,  spineless,  erect:  Ivs.  elliptic-ob- 
long or  ovate-oblong  in  outline,  long-stalked,  pinnate, 
the  pinnsB  20  or  more  pairs  and  narrow-lanceolate-acute : 
spadix  long-stalked,  the  staminate  recurved  and  with 
short  densely  flowered  spreading  branches,  the  pistillate 
erect  with  filiform  strict  branches  thickened  at  the 
base:  fls.  pale  straw-color,  the  calyx  3-lobed,  the  petals 
3  and  joined  at  the  base,  the  stamens  G:  fr.  black.  Co- 
moro Islands  (east  of  Africa).  I.H.  27:403.  B.M.  6776. 
G.F.  4:2.59.— An  excellent  dwarf  palm,  described  by  W. 
Watson  to  be  "as  elegant  as  Geonoma  gracilis  and  as 
sturdy  as  a  Kentia.  It  deserves  to  take  a  prominent 
place  among  garden  palms,  its  small  size,  free  habit, 
elegance,  good  constitution,  being  all  in  its  favor,  while 


2074.  Head  of 
a  k  e  n  e  s  of 
Buttercup. 


in  the  freedom  with  which  it  flowers  and  produces  seed 
we  have  an  exceptional  character  among  dwarf  palms." 
Perfect  flowers  are  sometimes  produced,  although  the 
plant  is  habitually  dioecious.  Ranevea  is  one  of  the 
most  valuable  Palms  of  recent  introduction.    l_  jj_  b_ 

RANtJNCULUS  (Latin  diminutive  for  frog;  many  of 
the  species  grow  in  wet  places).  Ranunctildcew.  But- 
tercup. Crowfoot.  The  genus  is  by  far  the  largest  in 
the  family,  comprising  fully  200  species.  Ninety  of 
these  are  native  or  naturalized  in  North  America.  Most 
members  of  the  genus  are  naturally  hardy,  being  found 
in  mountainous  regions  and  in  cold  and  temperate  parts 
of  the  globe. 

Generic  description:  Perennial  (rarely  annual)  herbs: 
Ivs.  alternate,  simple,  entire,  lobed,  dissected  or  divided: 
fls.  yellow,  white  or  red;  sepals  usually  5,  deciduous  or 
marcescent,  persistent;  petals  5  or  more,  conspicuous 
or  minute,  nectar  pit  and  scale  at  base;  carpels  many, 
1-ovuled;  akenes  generally  flattened,  smooth,  papillose 
or  spiny,  borne  in  a  head  or 
spike;  styles  minute  or  elon- 
gated. For  structure  of  the 
flower  and  fruits,  see  Figs. 
1874,  2073,  2074. 
For  the  botany 
of  the  species 
native  to  Amer- 
ica, see  the  Syn- 
optical Flora  of 
North  America, 
vol.  1,  part  1, 
fasc.  1,  pages 
20-39.  Thewrit- 
2073.  Flower  of  Buttercup  er  of  the  present 
—Ranunculus  acris.  article  has  treat- 

Natural  size.  ed  the  wild  and 

cultivated     spe- 
cies of  America  in  Minnesota  Botanical  Studies,  series 
2,  part  4,  pages  459-508  (1900). 

The  cultivated  forms  of  R.  Asiaticus  are  constantly 
increasing  in  number.     They  are  of  two  main  types: 

(1)  the  florists'  section,  called  Persian  Ranunculi,  or 
true  R.  Asiaticus.  These  require  more  care  than  the 
others.  They  are  quite  variable  in  form  and  color,  and 
are  the  most  highly  cultivated  members  of  the  genus. 

(2)  The  gardeners'  section,  called  Turban  Ranunculi, 
or  var.  Africanus.  Compared  with  the  first  section, 
these  have  larger,  broader,  3-parted  Ivs.,  not  so  much 
cut:  fls.  larger  and  broader,  with  many  crisp  petals, 
not  flat  and  spreading  but  erect  and  curved  inward, 
forming  a  spherical  flower,  as  in  the  double  peonies. 
See  No.  7.  K.  C.  Davis. 

Culture  op  the  Asiatic  Ranunculuses.— The  cul- 
ture of  Ranunculuses  in  gardens  and  by  florists  has 
been  confined  chiefly  to  the  Persian  and  Turban  Ranun- 
culus, R.  Asiaticus,  since  the  Asiatic  species  is  far 
more  attractive  than  the  European.  In  England  and  in 
other  European  gardens,  R.  Asiaticus  has  been  in  cul- 
tivation a  very  long  time.  Parkinson  mentions  it  in 
his  Paradisus,  published  in  1629.  He  termed  it  "the 
double-red  crowfoot  of  Asia."  Since  his  time  R.  Asiat- 
ic^is  and  its  varieties  have  been  greatly  improved,  both 
in  size  of  flowers  and  variety  of  colors.  The  flowers  are 
very  double,  almost  globular  in  outline,  and  often  ex- 
ceed 2  inches  in  diameter,  while  the  colors  now  embrace 
almost  every  shade  except  blue,  and  some  are  striped 
and  variegated.  A  well-grown  mass  of  these  charming 
flowers  when  in  full  blossom  is  a  sight  not  soon  for- 
gotten. They  are  not  as  well  known  in  American 
gardens  as  in  those  of  England  or  at  least  not  in  the 
eastern  states,  since  the  writer  has  rarely  met  with 
them  or  seldom  seen  any  reference  to  them  in  the  horti- 
cultural periodicals.  They  are  not  adapted  to  either 
spring  or  summer  bedding.  Their  season  of  blossoming 
in  this  country  is  about  the  last  week  in  May  and  the 
first  week  in  June,  which  is  too  late  for  spring  bedding, 
while  the  season  of  blossoming  is  too  short  for  summer 
bedding.  Therefore  a  position  should  be  given  them  in 
the  herbaceous  border  where  they  will  receive  some 
shade  during  the  warmer  parts  of  the  day,  or  a  level 
place  in  a  rock  garden  with  a  northern  aspect.  The 
roots  are  tuberous,  being   like  miniature  dahlia  roots. 
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They  are  not  hardy,  at  least  not  in  any  of  the  northern 
states.  The  tubers  should  be  carefully  lifted  after  the 
foliage  has  all  "ripened  off"  (which  occurs  usually 
toward  the  end  of  August),  and  stored  until  the  follow- 


1.  amplexicaiilis 


adoneus 


repens 
montanus 


5. 


2075.    Ranunculus  amplexicaulis  (X  H). 

ing  spring  in  some  cool  shed  where  they  will  not  freeze. 
They  should  be  planted  as  soon  as  the  frost  is  well  out 
of  the  ground  in  spring,  about  2  inches  in  depth  and 
about  6  inches  apart,  making  the  soil  very  sandy  on  top 
so  that  the  leaves  will  push  through  readily  without 
heaving  the  soil.  Like  their  congeners  the  European 
Ranunculi,  they  like  plenty  of  moisture  at  the  roots  dur- 
ing the  growing  season,  and  if  they  can  be  shaded  from 
the  sun  when  in  flower  their  blossoming  period  will 
be  materially  lengthened.  They  may  also  be  grown  for 
flowering  in  the  greenhoiise.  The  writer  usually  grows 
a  few  pans  each  year,  planting  the  roots  in  pans  of  light 
soil  towards  the  end  of  January  and  placing  them  in  the 
coolest  greenhouse,  where  they  will  blossom  towards 
the  middle  of  April.  The  writer  also  prefers  the  Tur- 
ban varieties,  since  they  are  stronger-growing  and  rather 
larger  than  the  Persian.  The  species  may  be  propa- 
gated by  seeds,  but  this  process  is  not  worth  while  for 
most  people  because  the  bulbs  may  be  procured  so 
cheaply. 

Of  the  native  and  European  species  of  Ranunculus, 
those  of  the  Batrachium  section,  such  as  R.  aquatilis 
and  its  varieties,  are  interesting  aquatic  plants,  while 
a.  repens,  var.  flore  pleno,  and  It.  amplexicaulis  are 
useful  as  subjects  for  the  bog  garden. 

For  herbaceous  borders  or  moist  corners  in  the  rock 
garden  M.  aconitifoliux,  var.  flore  pleno,  R.  cortuscefo- 
lius,  R.  anemonoides,  R.  parnassifolms  and  R.  Ficaria 
are  the  only  species  worth  growing.  These  are  readily 
propagated  from  seeds  or  by  division  of  the  plants  in 
spring.  Edward  J.  Canning. 

INDEX. 
(See  also  the  supplementary  list.) 

aconitifolius,  12.  Carpaticus,  4.  ortliorhynclius,  8. 

acris,  11.  eortusjefolius,  9.  jjlatyphyllus,  8. 

adoneus,  2.  dentatus,  4.  plenus,  12. 

amplexicaulis,  1.  flore-pleno,  11,  12.  repens,  .'). 

Asiatieus,  7.  luteus-plenus,  12.  siii'ri/i.su.t,  r,. 

bulbosus,  5.  maximus,  8.  Suksdorfii,  C. 

Califomicus,  10.  montanus,  4.  superbissimus,  7. 


KEY    TO   SPECIES. 

A.  IjVS.  entire:    blades    of  stem-lvs. 

amplexicaul:  fls.  white 

AA.  I/vs.  someivliat  lobed  or  divided. 
B.  Fls.    yellow     {except    in     some 
double  forms  of  R.  Asiatieus). 
c.  Foliage   much    lobed   and 
parted  into  linear  segments.  2. 
CC.  Foliage   with    rather   broad 
lobes  or  divisions. 
D.  Plant  spreading  by  runners 
or  rootstocks. 
B.Akenes   compressed, 

margined 3. 

EE.  Akenes  turgid 4. 

DD.  Plant  not  spreading  by  run- 
ners nor  rootstocks. 
E.  Roots  decidedly  bulbous. 
EE.  Roofs  not  bulbous. 

F.  Plants    very    low   and 

glabrous 6. 

FF,  Plants    usually    v  uch 

taller  and  more  or  less 

hairy. 

<;.  Fruitborneina  sjnke. 

(iG.  Fruit   borne  in   a 

globose  or  oval  head 

H.  Beak   of   akene    as 

long  as  the  body, 

straight 8.  orthorliynchus 

HH.  Beak  of  akene 
nearly  as  long  as 
the  body,  hut  re- 
curved   9.  cortassefolius 

HHH.  Beak  of  akene  very 

short. 

I.  Upper    stem  -  Ivs 

wanting:  p)etals 

normally  6-15.. 10.  Califomicus 

II.  Upper    stem-lvs. 

present:    petals 

normally  only  5.11 

BB.  Fls.    white    {except    in    some 

dotible  forms) 12 


bulbosus 
Suksdorfii 

Asiatieus 


acns 
aconitifolius 


1.  amplexicaiilis,  Linn.  Fig.  2075.  Stems  erect,  5-10 
inches  high,  with  2-3  flowering  branches,  glabrous:  Ivs. 
entire,  ovate     to    lanceolate,    amplexicaul,    acuminate. 


2076.   Ranunculus  repens,  Double-flowered  (X  J^). 
Tip  of  a  deeumbent  plant,  which  roots  at  the  joints. 


RANUNCULUS 

glabrous  or  at  first  with  l:;-.iry  edges  soon  becoming 
glabrous,  glaucous:  fls.  U-O,  either  terminal  or  axillary, 
pure  white,  with  j-ellow  stamens;  sepals  pointed;  pet- 
als much  larger,  obtuse.  Mts.  of  S.  E.  Eu.  B.M.  26G 
(poor).  L.B.C.  1(J:]593.  J.H.  III.  ;i5:345.  G.C.  II. 
19:788. 

2.  addneus,  Gray.  Plant  shaggy-hairy,  4-12  in.  high, 
sometimes  becoming  decumbent:  root  slender-fibrous: 
Ivs.  usually  2-3-times  3-parted  and  lobed;  lobes  all  nar- 
row-linear, acute  ;  primary  divisions  of  Ivs.  sessile  or 
nearly  so;  petioles  of  basal  Ivs.  membranous  in  lower 
part;  stem-lvs.  sessile  or  on  a  sheathing  base,  usuallj' 
borne  opposite,  resembling  an  involucre:  petals  5  (or  (i 
to  8),  large,  yellow,  rounded  outwardly,  cuneate  at  base, 
much  exceeding  the  lanceolate  sepals  which  are  hairy 
beneath:  akenes  somewhat  compressed,  acutish;  style 
long,  straight,  subulate:  head  globular  to  oblong.  Sum- 
mer. Rockies  of  Colo.,  altitude  10,000  ft.  -  Int.  1881. 
Procurable  from  dealers  in  Colorado  plants. 

3.  ripens,  Linn.  Plant  more  or  less  hairy,  spreading 
by  runners:  roots  fibrous:  fl. -stems  often  ascending  6- 
12  in.:  Ivs.  petioled,  3-divided;  middle  1ft.  or  all  Ifts. 
stalked,  often  again  3 -lobed  or  cleft,  and  somewhat 
coarse-toothed,  bases  cuneate  or  truncate:  petals  obo- 
vate,  5-6  lines  long  ;  sepals  much  shorter,  spreading, 
hairy  below:  akenes  compressed,  margined;  beak  short, 
stout,  slightly  bent:  head  globose.  May-July.  Low 
places,  from  Nova  Scotia  and  Newfoundland  to  Va.  and 
westward;  also  Eu.  and  Asia. —  A  double-flowered  form 
(var.  (lore  pleyio) , Fig.  207(5,  is  not  uncommonin  gardens. 

4.  montanus,  Willd.  Mountain  Buttercup.  Plant 
6  in.  high,  pubescent,  with  soft  appressed  or  spreading 
hairs,  especially  toward  the  top  :  rootstock  creeping, 
1-3  in.  high,  3^  in.  thick:  radical  Ivs.  few,  petiolate, 
smooth,  orbicular  in  outline,  3-parted,  and  lobed  into 
blunt-toothed  segments;  stem-lvs.  sessile  or  nearly  so, 
clasping  the  stem,  3-5-parted  into  narrow  somewhat 
toothed  or  entire  lobes:  fls.  solitary,  terminating  the 
simple  or  once-branched  stem,  1  in.  across  or  larger; 
sepals  concave,  acute,  yellowish  green,  slightly  hairy; 
petals  5,  large,  broadly  obovoid,  bright  yellow,  with 
small  scale  and  pore  at  base:  akenes  turgid,  glabrous; 
beak  strongly  hooked,  puberulent.  Mav-July.  Eu. 
B.M.  3022.    L.B.C.  17:1610. 

Var.  dentS,tus,  Baumg.  {R.  Carpdticus,  Herbich). 
Lvs.  much  more  toothed  than  in  the  type:  plant  much 
taller:  fls.  larger.    B.M.  7266.    Gn.  52:1138. 

5.  bulbdsus,  Linn.  (K.  speciosus,  Hort.).  Plant  from 
a  true  bulb,  erect,  about  1  ft.  high,  hairy:  lvs.  petioled, 
3-5-parted,  the  divisions  sometimes  stalked;  segments 
lobed  :  fls.  terminating  the  branches,  bright  yellow, 
large  ;  petals  large,  obovate,  shining  above  ;  sepals 
much  smaller,  often  reflexed:  akenes  compressed,  with 
short  beak,  and  borne  in  a  globose  head.  Spring  and 
summer.  Persia,  Eu.,  N.  Africa.  — The  double  form  is 
perhaps  best  suited  for  cultivation. 

6.  Silksdorfii,  Gray.  Roots  fibrous:  stems  slender, 
3-6  in.  high,  glabrous,  radical  and  lowest  stem-lvs. 
small,  about  6-8  lines  long,  subreniform  to  broadly  fla- 
belliform,  with  truncate  base,  deeply  3-5  -  cleft  or 
parted  ;  divisions  cuneate,  again  2-5-cleft  or  incised; 
upper  stem-lvs.  with  linear  divisions:  fls.  1-3,  deep  yel- 
low; petals  round-obovate,  refuse:  akenes  turgid-len- 
ticular, sharp-edged,  glabrous;  style  persistent  for  a 
time,  slender,  %  line  long,  equaling  the  akene  body: 
head  of  fruit  globular.  July,  Aug.  Damp  places,  6,000- 
8,000  ft.  altitude;  Mts.ofWash.,  Oreg.  and  Mont. -This 
rare  species  was  offered  by  F.  H.  Horsford  in  1889. 

7.  Asidticus,  Linn.  Fig.  2077.  Plant  erect,  either 
simple  or  branched,  K-1  ft.  high:  roots  fleshy:  lvs. 
petiolate,  becoming  sessile  upwardly,  ternate  or  biter- 
nate;  segments  toothed  or  deeply  3-lobed:  fls.  termi- 
nating the  stems  and  branches,  variable  in  color  among 
the  cultivated  forms;  calyx  spreading,  becoming  re- 
flexed  ;  petals  large,  obovate,  blunt  :  fr.  in  a  spike. 
May,  June.  Asia  Minor.  F.S.  16:1679  (fl.  pi.).  R.B. 
16:133  (var.  superbissinius}.  — Highly  bred  double  fls. 
of  man}'  kinds  are  in  cult.  Roots  are  sold  as  "bulbs." 
The  Persian  and  Turban  Ranunculuses  belong  here. 

8.  orthorhynchus,  Hook.  Plant  10-18  in.  high,  erect, 
branched,  hirsute  to  nearly  glabrous :  root  thick,  fibrous : 
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lvs.  oblong  in  outline,  pinnately  compound;  Ifts.  5-7, 
cleft  and  incised,  quite  variable;  upper  Ifts.  often  con- 
fluent and  sessile  or  nearly  so,  lower  ones  well  stalked: 
petals  7-16,  yellow,  rarely  purple  beneath,  obovate;  se- 
pals much  shorter,  pubescent  beneath,  reflexed,  decidu- 
ous :  akenes  glabrous,  obliquely  ovoid,  compressed, 
margined;  style  of  same  length,  straight,  rigid,  persist- 


2077.  Persian  Ranunculus— R.  Asiaticus  (X  %). 


ent:  head  globose.  May-July.  Wet  places,  Brit.  Col.  to 
Ore.  and  Mont.  —  Var.  platyphyllus,  Gray  (B.  mdxi- 
»u<s,  Greene).  Often  3  ft.  or  more  high:  lvs.  larger. 
2-4  in.  across;  Ifts.  often  3  in.  long,  and  laciniately  cut: 
petals  often  larger  than  the  type. 

9.  cortusaefdiius,  Willd.  Root  of  thick,  fleshy,  fascic- 
ulated fibers:  plant  velvety  hairy,  1-3  ft.  high:  lower 
lvs.  long-petioled,  roundish  to  reniform,  incised,  and 
with  cut  and  toothed  lobes;  stem-lvs.  divided  into  3-5 
narrow  lobes;  upper  ones  sessile:  fls.  several  or  many, 
terminal  and  axillary,  rather  paniculate;  sepals  5,  ovate 
to  lanceolate,  green  with  pale  margins;  petals  5,  large, 
broadly  obovate,  glossy  yellow :  akenes  compressed,  hairy 
on  sides,  tapering  into  recurved  styles  nearly  their  own 
length;  head  of  fruit  short-oval.  May.  Island  of  Ten- 
erifife,  Canary  group.  Int.  1893.  Gn.  45:944.  B.M.  4625. 
—  Not  very  hardy  and  needs  protection  in  winter  and 
early  spring.  It  is  well  suited  for  pot  culture.  It  is  in- 
creased by  division  of  the  roots  in  autumn. 
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10.  Calif6rnicus,  Benth.  Plant  rather  weak,  %-2  ft. 
high,  usually  pubescent  or  hirsute,  branching  and  with- 
out leaves  in  upper  part:  roots  fibrous:  Ivs.  ternately 
divided  or  parted,  or  palmately  5-divided  into  linear  or 
narrow,  often  2-3-parted  divisions:  petals  6-15,  glossy 
yellow,  oblong  or  narrowly  obovate:  akenes  flat,  slightly 
margined,  beak  very  short.  Rather  dry  places, W.  Calif. 
and  adjacent  Ore. 

11.  acris,  Linn.  Figs.  1874,  2074,  2075,  2078.  Plant 
hairy  up  to  the  sepals,  erect,  J^-3  ft.  high,  often 
branched :  radical  Ivs.  on  long,  slender  petioles ;  others 
with  shorter  petioles  sheathing  the  stem  or  nearly  ses- 
sile; Ivs.  3-parted  nearly  to  the  base,  the  divisions 
ovoid-cuneate,  2-3-lobed  and  coarsely  toothed  or  cut: 
bracts  linear,  lobed  or  entire:  fls.  yellow,  9-12  lines 
across,  several,  on  rather  short  peduncles;  sepals  hairy 
beneath,  ovate,  shorter  than  the  petals;  petals  5,  gla- 
brous, obovoid,  obtuse,  bearing  a  prominent  scale  at 
base:  akenes  compressed,  coriaceous  on  margins;  style 
very  short:  head  globose.  May-Sept.  Newfoundland, 
Canada,  eastern  states.  Said  to  be  naturalized  from  Eu- 
rope.—Var.  flore-pleno,  Hort.,  is  more  common  in  cult. 
The  best  forms  are  deep,  glossy,  golden  yellow  and  very 
double.    Called  Bachelor's  Buttons.    B.M.  215. 

12.  aconitifolius,  Linn.  Plant  pubescent,  %-3  ft.  high, 
branched:  Ivs.  palmately  3-5-parted,  parts  cut-toothed, 
upper  ones  sessile  and  with  oblong  to  linear-lanceolate 
lobes:  fls.  white,  several  on  a  stem;  sepals  flat,  pubes- 
cent; petals  oblong,  cuneate  to  orbicular.  May,  June. 
Mountains  of  middle  Europe.  — Var.  flore-pl^no,  Hort. 
(var.  plemis),  called  White  Bachelor's  Button  and 
Fair  Maids  of  France,  has  very  ornamental,  double, 
white,  globose  flowers.  Gn.  45,  p.  29,  and  48,  p.  506. 
Var.  Ititeus-pldnus,  Hort.  Fls.  much  doubled  but  of  a 
golden  yellow  color.  The  type  and  varieties  are  suited 
to  borders  and  half  wild  places 


2078.  Buttercups— Ranunculus  acris.    Natural  size. 

B.  anemonoldes, Zahl.  Gin.:  fls.white  or  tinged  rose.  Austria. 
Gn.  22:354.— iJ.  aqudtilis,  Linn.,  sometimes  called  Lodewort, 
Ram's  Foot,  etc.,  is  an  Interesting  aquatic  plant  common  in 
temperute  regions,  the  floating  Ivs.  often  broad  and  IMobed, 
while  the  submerged  Ivs.  are  cut  up  into  nninerons  thve.-idlike 
segments.- /d.  huKaliis,  Linn.,  is  a  yolli)W-ll(l.  sjiecii's  offered  in 
single  and  double  forms  by  Dutch  bull)  (iealcrs.  ilcilitirranean 
region.- /i.  cardlophyllus.  Hook.,  offered  in  Colo,  iu  1000,  is  con- 


sidered by  Gray  as  R.  afflnis,  var.  validus.  It  is  an  American 
species  pictured  in  B.M.  2999  with  yellow  fls.  1J4  in.  across.— 
R.  fascicularis,MxL\i\.  Height  1  ft.  June.  N.Am.  Mn.  2:1.— 
R.  Ficaria,  Linn.,  called  Lesser  Celandine  or  Pilewort  in  Eng- 
land, is  a  native  of  Europe  and  the  Caucasus  region.  It  has  yel- 
low fls.  about  1  in.  across.  A  double  form  is  procurable  from 
Dutch  bulb  dealers.— iJ.  lanuginosus,  Linn.,  is  a  European  spe- 
cies of  which  a  double  form  is  advertised  by  Krelage,  of  Haar- 
lem, Holland.— ii.  Lyallii,  Hook,  f.,  the  New  Zealand  Water 
Lily,  grows  2-4  ft.  high,  has  peltate  Ivs.  and  waxy  white  fls. 
4  in.  across,  borne  in  many -flowered  panicles.     In  Europe  it 


2079.   Dwarf  Essex  Rape  (X  1-12). 

is  considered  a  cool  greenhouse  plant.  It  is  a  gorgeous  spe- 
cies and  ought  to  succeed  somewhere  in  North  America.  G.C. 
II.  15:724;  23:371.— ii.  par7iassifdlms,  Linn.,  is  a  white- fld. 
European  mountain  plant  6  in.  high,  procurable  from  Dutch  bulb 
dealers.  J. H.  III.  30:37.  L.B.C.  3:245.  B.^1.  3SG.-R.  pedatus, 
Waldst.  &  Kit.,  a  native  of  the  Hungarian  Alps,  has  yellow  fls. 
nearly  an  inch  across.— jR.  rvta-fbllus,  Linn.,  a  native  of  the 
higher  Alps,  has  yellow  fls.:  petals  8-10;  claw  orange  Offered 
by  Dutch  dealers.— iJ.  septentriondlis,  Poir.,  is  advertised.  It  is 
a  native  plant  allied  to  R.  repens.— i?.  spicdtus,  Desf.,  is  figured 
in  B.M.  4585,  with  showy  5-petaled  yellow  fls.  ftilly  2  in.  across.  It 
is  an  Algerian  species  but  is  said  to  be  perfectly  hardy  in  England 
and  of  easy  culture  in  any  good  garden  soil. — R.  superhissinnts, 
Hort.,  is  used  in  some  catalogues  for  the  double  French  Ranun- 
culi, known  also  as  R.  Asiaticus,  var.  superbissimus.— i?.  viri- 
diflonis,  Hort.  VanTubergen,  is  a  scarlet  and  green-fld.  variety 
of  the  Turban  class  of  R.  Asiaticus.  jj_  q_  jJj^^vis 

B.A'P'E  (Brassica  JVapns).  Fig.  2079.  In  recent  years 
this  has  become  an  important  forage  plant.  The  name 
Rape  includes  several  varieties  which  are  grown  for 
two  purposes :  ( 1 )  for  seed  from  which  oil  is  expressed ; 
(2)  for  the  purpose  of  furnishing  animals  with  succu- 
lent feed  during  late  summer  and  aiitumn,  when  pas- 
tures become  bare.  Varieties  used  for  the  latter  pur- 
pose usually  do  not  produce  seed  in  this  climate  the  same 
season,  though  they  are  usually  classed  with  annuals. 
Dwarf  Essex  is  an  example  of  the  kind  used  for  soiling- 
(green  feeding)  purposes.  Rape  is  of  considerable  im- 
portance to  the  fruit-grower  as  a  cover-crop.  The  seed 
germinates  readily,  will  often  grow  where  a  clover  catch 
is  impossible,  and  furnishes  excellent  sheep  pasturage 
late  in  the  season.  When  grown  strictly  as  a  soiling 
plant  the  tops  are  cut  and  hauled  to  the  feed-lot  or 
stable.  Dwarf  Essex  Rape  much  resembles  a  ruta- 
baga turnip  at  first.  It  is  like  a  rutabaga  with  an  exag- 
gerated leafy  top  and  without  a  swollen  fleshy  root. 
Rape  is  a  cool  weather  plant  and  may  be  grown  in  al- 
most any  part  of  the  United  States  by  sowing  it  at  the 
proper  time.  As  a  cover-crop  in  the  orchard  in  the  East 
it  may  be  sown  as  late  as  September  15  with  good  re- 
sults. It  is  an  excellent  pioneer  plant  in  the  work  of 
renewing  humus  in  worn-out  lands.  In  the  Middle 
West,  where  shade  is  needed.  Rape  is  used  as  a  nurse 
plant  for  clover  wlien  the  latter  is  sown  in  orchards  in 
midsummer.    Turnips  may  be  used  for  the  same  purpose. 

John  Craig. 

RAPHANUS  (classical  name,  from  the  Greek).  Cru- 
clferir.  Radish.  Charlock.  Annualor  biennial  branch- 
ing herbs,  of  about  6  species  in  Europe  and  temperate 
Asia,  of  which  one,  Jf.  safivux,  is  the  Rtidish  (which 
see).  They  bear  small  but  rather  showj'  slcndcr-pedi- 
eelled  flowers  in  rose-lilac  or  white,  or  in  some  species 
yellow,  iu  open  termiiuil  racemes.  Leaves  v;irious  and 
variable,  the  radical  and  sometimes  the  cauliiie  lyrate- 
pinnatifid.  Stamens  6,  free.  Sepals  erect,  the  lateral 
ones  somewhat   saccate  or  pouch-like  at  base.     Pod  a 
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long  cylindrical  fleshy  or  soft-corky  silique,  with  spongy 
tissue  between  the  globose  seeds,  indehisceut.  The 
genus  is  divided  into  two  natural  groups,  one  (Kaplian- 
istrum)  with  the  pod  longitudinally  grooved  and  con- 
stricted between  the  seeds,  the  other  (Kaphanus  proper) 
with  the  pod  not  grooved  nor  prominently  constricted. 
To  the  former  group  belongs  R.  Raphanistrum,  Linn., 
the  Jointed  or  White  Charlock  (sometimes,  but  erro- 
neously, known  as  Rape).  It  is  an  Old  World  annual 
weed,  now  naturalized  in  fields  and  waste  places  in  the 
easternmost  states.  It  is  an  erect,  sparsely  hairy  herb, 
with  slender  tap-root  and  radisli-liko  Ivs.,  growing 
2-3 >2  ft.  high:  fls.  rather  showy,  yellowish,  turning 
white  or  purplish:  silique  1-3  in.  long,  few-seeded,  with 
a  long  beak.  It  is  from  this  species  that  Carrifere  pro- 
duced Radishes  by  means  of  plant-breeding  (see  Radish ) . 
To  the  second  section  belongs  R.  sativus,  Linn.,  the 
Radish,  generally  considered  to  be  native  to  Europe  and 
Asia,  but  unknown  in  an  aboriginal  wild  state.  It  is 
usually  an  annual,  although  commonly  spoken  of  as  bien- 
nial, because  the  roots  can  be  kept  over  winter  and 
planted  the  following  spring.  The  winter  Radishes 
are  truly  biennial  in  northern  climates.  Radish  has 
pink-lilac  or  nearly  white  fls.,  and  short,  thick,  spongy, 
taper-pointed  pods.  Sometimes  it  runs  wild  in  waste 
places,  and  then  bears  a  long,  hard  tap-root  like  that  of 
R.  Raphanistrum.  The  Radish  is  extensively  culti- 
vated for  its  thick  roots,  which  have  been  developed 
into  many  shapes  and  colors.  There  are  Chinese  types 
of  Radish  that  have  a  hard  root  little  more  than  1  in.  in 
diam.,  and  sometimes  becoming  nearly  1  ft.  long.  Some 
forms  are  scarcely  distinguishable  from  short  turnips. 
The  Madras  Radish  (India)  is  grown  for  its  soft,  tender 
pods,  which  are  eaten  raw  or  in  pickles.  The  Rat-tailed 
or  Serpent  Radish,  var.  caudatus  (R.  caitddtus,  Linn.), 
has  enormously  long  pods  (see 
Fig.  2066),  which  are  eaten 
either  pickled,  or  raw  as  Rad- 
ish roots  are.  Frequently  the 
pods  are  1  ft.  long.  The  root 
is  slender  and  hard.  This  is  a 
cultural  variety,  coming  true 
from  seed.  l_  j£_  g_ 

RAPHIA.     See  Raffia. 

RAPHIDOPHORA.     See 

RhaphidopJiora. 

RAPHI6LEPIS  (Greek,  ra- 
phis,  needle,  and  lepis,  scale; 
referring  to   the   subulate 
bracts).     Sometimes    spelled 
Rhapliiolep  is.     Rosdcew. 
Ornamental  evergreen  shrubs, 
with    alternate    or    obscurely 
whorled,  usually  serrate  Ivs., 
white  or  slightly  pinkish  fls.  in  termi- 
nal racemes  or  panicles  and  small  pea- 
sized  black  fruits.     None  of  the  species 
are  hardy   north,  but  all  are  handsome 
broad-leaved  evergreens  for  cultivation 
in  the  southern    states   and    California. 
They   will    thrive    in    any    good,    well- 
drained    soil,  and   if    cultivated  in  pots,  a  compost    of 
sandy  loam  and  leaf -mold  or  peat  will  suit  them.    Prop, 
by  seeds  or  by  cuttings   of  ripened  wood  under  glass 
late  in  summer;  also  by  layers,  and  sometimes  grafted 
on    hawthorn.     Two    species    in    southern   Japan    and 
China,  allied  to  Sorbus  and  Photinia,  but  fls.  in  racemes 
or  panicles,  with  deciduous  cal3''x;  stamens  15-20;   styles 
2-3.  connate  below:  fr.  small,  bluish  or  purplish  black, 
bloomy,  with  one  globular  seed. 

Jap6nica,  Sieb.  &  Zucc.  {R.  ovdta,  Briot).  Shrub,  to 
12  ft.,  with  stout,  upright  branches:  Ivs.  short-petioled, 
broadly  oval  or  obovate,  obtuse  or  acutish,  narrowed  at 
the  base,  crenate-serrate,  dark  green  and  lustrous^above, 
pale  beneath,  floccose-tomentose  when  young,  thick, 
lK-3  in.  long:  fls.  white,  %  in.  across,  fragrant,  in 
dense,  tomentose  panicles  or  racemes;  petals  obovate, 
obtuse:  fr.  to  /^  in.  across.  May,  June.  S.  Japan  and 
adjacent  islands.    S.Z.  1:85.    R.H.  1870,  p.  348.    Gn.  22, 


p.  43;    32,  p.  20;    34,  p.  158. -Var.  integ6rrima,  Hook. 
Lvs.  entire  or   nearly  so,  to  3^  in-  long-    B.M.  5510. 

Indica,  Lindl.  {R.  rubra,  Lindl.  Crahvgus  Tndica, 
Linn.).  Indian  Hawthorn.  Shrub,  to  5  ft.,  with 
slender,  spreading  branches:  lvs.  obovate  to  oblong- 
lanceolate,  acute  or  acuminate,  gradually  narrowed  at 
the  base,  serrate,  glabrous  or  slightly  pubescent  when 
unfolding,  l/^-2>2  in.  long:  fls.  white  or  pinkish,  about 
K  in.  across,  in  glabrous  or  somewhat  tomentose, 
rather  loose  panicles;  sepals  lanceolate,  acute,  usually 
red  like  the  filaments;  petals  acute:  fr.  M-J^  in.  across. 
May,  June.  S.China.  B.M.  1726.  B.R.  6:408;  17:1400. 
—  A  very  variable  species;  several  forms  have  been  de- 
scribed as  distinct  species,  as  R.  Plueostemon,  rubra  and 
salicifolia,  Lindl.  The  last  named,  which  is  var.  salici- 
fdlia,  Nichols.,  is  the  most  ornamental:  lvs.  oblong- 
lanceolate,  acuminate:  panicles  rather  large  and  many- 
fld. ;  stamens  white  or  purplish,  shorter  than  sepals. 
B.R.  8:652.  R.  H.  1874:270.  Gn.  9:26.  ii".  rK&ra,  ad- 
vertised by  the  S.  Calif.  Acclim.  Asso.,  is  Pi/racanfha 
crenulata,  which  see.  A  hybrid  between  the  two  species 
is  R.  Delacohrii,  Andr6,  forming  a  compact  shrub  with 
rather  large  panicles  of  blushed  fls.  and  the  foliage  in- 
termediate between  the  two  parents.    R.H.  1900:608. 

Alfred  Rehder. 

RASPBERRY  is  a  name  applied  to  those  brambles  in 
which  the  fruit  separates  from  the  receptacle  when  ripe. 
Plate  XXXIII.  Three  species  are  of  importance  in 
American  fruit-growing.  Rubus  Idceus,  the  European 
Raspberry,  has  been  longest  in  cultivation  and  is  least 
important  now  in  this  country.  Though  brought  to 
America  by  otir  forefathers  among  their  earliest  fruits, 
and  the  parent  of  many  varieties  here  produced,  the 
species  has  never  fully  adapted  itself  to  the  American 
climate.  Owing  to  this 
fact, the  work  of  Brinckl6 
'^^^^>^WilLJ^  V  •<'  ^^^  others,  in  improving 
'^"     ^  *  it,   in  the  early   part   of 

the   century,    proved   of 


little  permanent  value.  The  fruit 
is  of  superior  quality  and  con- 
tinues to  ripen  through  a  long 
period,  but  the  plants  are  deficient 
in  hardiness  and  productiveness. 
Rubus  sfrigosns,  the  American  red 
Raspberry,  is  very  like  its  Euro- 
pean congener.  Though  slightly  in- 
ferior in  quality  of  fruit,  its  greater 
hardiness  and  productiveness  have 
sufficed  to  confine  the  commercial 
growing  of  red  Raspberries  in 
America  almost  wholly  to  this  spe- 
cies. It  has  been  under  domestica- 
tion only  within  the  last  half  of  the 
2080.  Cuthbert  Rasp-  century.  Cuthbert,  the  leading  va- 
berry  (X%).  riety,  is  shown  in  Figs.  2080,  2081. 

To  show  habit  of  fruit-  Rubiis  occi  den  talis,  the  black 
bearing.  Raspberry,     is    commercially    the 

most  important  Raspberry  in  the 
United  States  at  the  present  time.  It  lends  itself  read- 
ily to  cultural  methods,  the  plant  is  hardy  and  produc- 
tive and  the  fruit  is  better  able  to  meet  the  exigencies 
of  market  demands,  though  relished  less  by  most  per- 
sons, than  that  of  the  reds.  The  growing  of  black-caps 
in  field  culture  for  evaporating  has  added  greatly  to  the 
importance   of  the   species.    This   can   be  done   where 
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conditions  would  not  warrant  the  growing  of  fruit  to  be 
sold  fresh.  Hybrids  of  B.  sfrigosus  and  B.  occiden- 
f alls  — known  as  B.  neglect i(s—ha,ve  given  the  purple- 
cane  class,  of  which  Shaffer  (Fig.  2082)  is  a  leading 
example.  For  further  notes  on  species  of  Raspberry, 
see  Bubus. 

Raspberries  are  extensively  grown  in  the  northeastern 
states.  They  thrive  best  in  deep,  moist  soil.  The  lighter 
loams  are  preferable  for  reds  and  the  heavier  loams  for 
blacks.  The  prime  essential  is  that  the  land  shall  be 
able  to  withstand  drought  well;  but  it  must  not  be  over- 
wet.  Much  may  be  done  to  improve  the  drought-resist- 
ing quality  of  soils.  If  the  subsoil  is  hard  and  impervi- 
ous it  may  be  improved  by  underdraining  or  subsoiling. 
This  will  provide  a  deeper  reservoir  for  the  storage  of 
moisture.  Still  more  important  is  the  proportion  of 
vegetable  matter.  A  soil  rich  in  humus  admits  water 
more  readily  and  in  larger  quantities,  retains  it  longer 


2081.  Box  of  Cuthbert  Raspberries  (X  /i). 

and  therefore  resists  drought  better  than  one  that  is  de- 
ficient in  humus.  Humus  may  be  increased  by  the  ap- 
plication of  stable  manure  and  by  plowing  under  green 
crops,  but  the  process  must  be  gradual.  Undecayed 
vegetable  matter  is  not  humus,  and  its  addition  in 
large  quantities  may  augment  the  difficulty  which  the 
increase  in  humus  is  designed  to  correct.  Thorough 
soil  preparation  must  therefore  begin  several  years  pre- 
vious to  planting,  if  the  land  has  been  improperly 
handled  theretofore.  Otlicr  imjiurtant  oiRces  of  humus 
are  the  holding  of  nitrogen  to  prevent  its  loss,  and  the 
unlocking  of  mineral  elements  from  the  soil.  The  well- 
known  fact  that  brambles  thrive  so  well  in  virgin  soil, 
is,  no  doubt,  largely  due  to  the  abundance  of  humus 
which  such  soil  contains. 

Stable  manure  is  permissible  as  a  fertilizer,  except 
for  red  Raspberries  when  growing  on  moist,  rich  soil,  in 
which  case  it  forces  growth  too  much.  Leguminous 
crops  may  furnish  all  the  nitrogen  needed.  Floats, 
ground  bone  or  basic  slag  will  supjily  phosphoric  acid, 
and  potash  may  be  obtained  from  wood  ashes  or  nmriate 
of  potash.  Upon  the  soil  of  the  Rhode  Island  Experi- 
ment Station,  which  is  a  light  sandy  loam  with  gravelly 
subsoil,  the  addition  of  nitrogen  does  not  increase  the 
yield,  although  the  soil  is  not  naturally  fertile  <and  ni- 
trogen has  been  applied  annually  for  a  series  of  years. 
Other  crops  have  been  upon  the  land  until  recently. 
Even  plots  from  which  mineral  elements  have  also  been 
omitted  do  not  fall  far  behind  those  which  have  been 
liberally  dressed  with  the  three  essential  fertilizing  ele- 


ments for  a  series  of  years,  judging  from  the  first  crop 
only.  No  one  can  tell  the  grower  how  to  fertilize  his 
plants;  the  question  must  be  settled  upon  his  own  farm. 
Cover-crops  have  not  been  extensively  used,  but  are 
likely  to  receive  more  attention.  Where  crimson  clover 
will  thrive  it  is  well  adapted  to  the  purpose,  although 
somewhat  difiS.cult  to  uproot  in  spring. 

Planting  may  be  done  in  fall  or  spring,  but  spring  is 
to  be  preferred  for  black-caps.  Plants  secured  from 
young  plantations  are  preferable,  since  they  possess 
greater  vigor  and  are  less  likely  to  carry  disease.  The 
individuality  of  the  parent-plant,  while  generally  dis- 
regarded, may  be  a  determining  factor  in  the  profitable- 
ness of  the  offspring.  Black-cap  plants  are  obtained  by 
burying  the  tips  of  the  growing  canes,  late  in  summer, 
when  they  begin  to  thicken  and  throw  out  roots.  When 
thoroughly  rooted,  the  layer  is  severed  and  the  "tip" 
(Fig.  2083)  is  used  for  planting.  Reds  throw  up  numer- 
ous suckers  from  the  roots  and  these  are  oftenest  used 
in  planting,  though  root-cuttings  are  available.  For 
near-by  planting  the  young  suckers,  moved  in  early 
summer,  may  be  used.  Plants  are  preferably  set  in 
check-rows,  six  or  seven  feet  apart,  with  plants  four  to 
SIX  feet  apart  in  the  row.  Cross-cultivation  in  early 
spring  and  after  fruiting  will  materially  aid  in  keeping 
a  plantation  in  good  condition.  Without  it  the  reds 
quickly  form  thick  hedge-rows.  With  intensive  methods 
hoed  crops  may  be  grown  between  the  rows  the  year  of 
planting;  with  common  farm  methods  they  are  better 
omitted. 

Thorough  tillage  should  be  given  till  midsummer, 
when  a  cover-crop  should  be  sown.  In  especially  dry 
climates,  as  upon  the  Plains,  tillage  should 
be  continued  throughout  the  season.  Plow- 
ing between  the  rows  in  spring  is  undesir- 
able and  is  unnecessary  if  tillage  has  been 
good  the  previous  year.  With  reds  some 
form  of  cultivator  with  square-pointed  teeth 
or  cutting-blades  is  advantageous  in  de- 
stroying suckers. 

Tender  varieties  may  be  protected  in  win- 
ter by  laying  tliem  down  and  covering  them 
with  earth.  To  do  this  loosen  the  soil  at 
one  side  of  the  root  and  bend  the  plant  in 
that  direction.  The  plants  are  usually  bent 
in  the  direction  of  the  row  so  that  the  tops 
will  lap  over  the  crowns. 

The  young  shoots  of  black-caps  should  be 
nipped  off  as  soon  as  they  reach  a  height  of  eighteen  to 
twenty-four  inches,  that  a  well-branched  self-supporting 
bush  may  be  obtained.  In  spring  following,  the  branches 
should  be  shortened  to  one  to  two  feet.  This  spring 
pruning  is  the  fruit-thinning  process  of  the  year  and 
should  be  done  with  judgment.  The  poorer  the  soil  or 
the  less  able  it  is  to  withstand  drought,  and  the  less 
intensive  the  culture,  the  more  severe  should  the  prun- 
ing be.  Anthraenose  may  give  less  trouble,  and  the 
plantation  will  last  longer,  without  summer  pinching, 
but  the  yield  will  be  much  lower.  With  reds  summer 
pinching  is  undesirable  after  the  year  of  planting, 
unless  with  exceptionally  vigorous  varieties  on  strong 
soil.  The  older  canes  are  best  removed  as  soon  as  fruit- 
ing is  over.  They  are  more  easily  cut  then  and  their 
removal  gives  a  good  opportunity  for  cross-cultivation 
(in  case  the  check-row  system  is  used)  and  a  thorough 
cleaning-up  before  the  season's  tillage  is  abandoned. 
Early  removal  may  also  help  to  check  the  spread  of 
certain  enemies.  Plantations  may  be  kept  in  bearing 
many  years  if  desired,  but  it  is  seldom  profitable  to 
do  so. 

The  fruit  demands  care  in  picking  and  in  handling 
thereafter.  It  should  never  be  picked  when  wet.  Red 
raspberries  are  especially  difficult  to  ship  and  are 
usually  marketed  in  pint  baskets  rather  than  quarts. 
Reds  yield  less  than  blacks  and  usually  sell  at  a  higher 
price. 

Enemies  are  numerous.  Crown-  and  cane-borers  must 
bo  controlled  by  cutting  out  and  destroying  the  infested 
canes.  Red  rust  sometimes  sweeps  away  plantations  of 
black-caps.  A  ])lant  once  attacked  can  never  be  cured 
and  should  be  root(Ml  out  and  burned  at  once.  Anthrae- 
nose is  esiiocially  troublesome.  Only  plants  free  from 
it  should  l>o  set,  and    the   plantation  should  bo  aban- 
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doned  before  it  becomes  badly  diseased.  Spraying  will 
reduce  it  but  is  not  entirely  satisfactory.  Crown-gall, 
due  to  the  growth  of  a  specific  organism  of  a  very  low 
order,  belonging  to  the  slime-molds,  is  often  serious, 
particularly  with   reds.     Neither  affected    plants    nor 


2082.  Shaffer  Raspberry— Rubus  neglectus  (XM). 

«.pparently  healthy  ones  from  a  diseased  lot  shoi^ld  be 
planted,  as  the  trouble  is  readily  communicated  tw .other 
plants  and  trees,  Fred  W.  Card. 

RAT-TAIL  CACTUS.'  Cere^ls  flagelliformis. 

RATTAN.    See  Calamus. 

RATTLE-BOX.     The    species    of    Crotalaria ;    also 
Z/udwigia  alternifolia. 

RATTLESNAKE  WEED.     See  Hieracium  venosum. 

RATTLESNAKE  PLANTAIN.    Goodyera. 

RATTLESNAKE  ROOT.   Prenanthes. 

RATJWOLFIA  (Leonhart  Rauwolf,  physician  of  Augs- 
burg, published  a  book  in  1583  on  his  travels  in  the 
orient;  often  erroneously  stated  to  be  of  the  eighteenth 
century).  Apocyndcece.  About  40  species  of  tropical 
trees  and  shrubs  with  Ivs.  in  whorls  of  3  or  4,  rarely 
opposite,  and  small  fls.  often  borne  in  dichotomous  or 
trichotomoiis  clusters.  Calyx  5-cut  or5-parted;  lobes 
obtuse  or  acute :  corolla  funnel-shaped;  tube  cylindrical, 
dilated  at  the  insertion  of  the  stamens,  usually  con- 
stricted at  the  throat, 
devoid  of  scales; 
lobes  5  :  disk  cup- 
shaped  or  ring- 
shaped  :  carpels  of 
the  ovary  2,  distinct 
or  considerably 
grown  together:  style 
short  or  long:  ovules 
in  each  carpel  2: 
drupes  2,  distinct  or 
connate  into  a  2- 
stoned  fruit,  the 
stones  2-grooved  or  2- 
cut:  stones  1-seeded: 
seeds  ovate;  albumen 
fleshy,  smooth,  not 
ruminate,  rarely  wrinkled.  These  plants  are  little  known 
horticulturally.  The  only  species  in  the  American  trade, 
-apparently,  is  B.  Chinensis,  Hort.   Several  years  ago  the 
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2083.  "  Tip  "  or  layer  of  Raspberry. 


undersigned  received  from  the  Botanical  Garden  at  Hong 
Kong  a  few  seeds  of  this  small  evergreen  shrub.  The 
seeds  germinated  well  and  the  plants  grew  rapidly, 
attaining  a  height  of  about  a  foot  in  a  year.  Duriiig  the 
summer  of  the  second  year  the  rather  bushy  jJlants 
flowered  well  and  bore  a  crop  of  shining  red  berries 
which  were  very  conspicuous  throughout  the  winter. 
When  well  grown  and  bushy  the  plant  is  quite  orna- 
mental, its  habit  being  dense  and  the  color  of  its 
leaves  dark  green.  The  flowers  are  white,  and  are 
borne  in  dense  trusses  at  the  extremity  of  each  shoot. 
Though  an  individual  flower  does  not  make  much  show, 
the  plant  is  very  ornamental  when  covered  with  masses 
of  blossoms.  The  plant  needs  a  rich,  light  soil,  much 
water  when  in  full  growth  and  protection  against  the 
fierce  rays  of  the  sun.  Every  spring  the  old  soil  should 
be  shaken  out  and  replaced  by  a  rich  compost.  In  the 
writer's  garden  at  Gotha,  Orange  county,  Florida,  the 
Rauwolfia  flourishes  with  great  luxuriance  in  the  shade 
of  other  shrubs  in  rather  moist  spots.  Although  it  is 
easily  winter-killed,  it  sprouts  readily  in  spring  from 
the  roots.  When  covered  with  numerous  trusses  of 
shining  red  berries  the  plant  is  an  object  of  beauty. 

H.  Nehrling. 
RAVENALA  (the  name  of  the  plant  in  Madagascar). 
Scitamindcece.  A  genus  of  2  species,  1  from  Brazil  and 
Guiana  and  1  from  Madagascar.  Musa-like  plants  be- 
coming 20-30  ft.  high,  with  a  palm-like  trunk:  Ivs.  ex- 
ceedingly large,  crowded  in  2  ranks,  thus  forming  a  fan- 
shaped  head  of  foliage  ;  petioles  long,  with  concave 
bases  scarcely  sheathed:  scapes  or  peduncles  in  the 
upper  axils  longer  or  shorter  than  the  leaves:  bracts 
spathe-like,  many,  boat-shaped,  acuminate:  fls.  many, 
large,  in  a  spatheor  bract;  petals  long-exserted;  sepals 
free:  fr.  a  3-valved  capsule. 

A.    Lvs.  shorter  than  petioles. 

Madagascari6nsis,  J.  F.  Gmel.  Travelers'  Tree, 
so  called  from  the  clear  watery  sap  found  in  the  large 
box-like  cells  of  the  leaf-stalks  and  which  affords  a  re- 
freshing drink.  Fig.  2084.  Lvs.  often  30  ft.  high,  mu- 
sa-like, very  large,  fibrous :  fls.  white,  in  spathes  about 
7  in.  long.  Gng.  5:153.  V.  23,  p.  136.  F.S.  21:2254. 
A.F.  12:535.     R.H.  1890,  p.  152.     G.C.  III.  2:693.    A.Q. 
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2084.  Travelers'  Tree— Ravenala  Madaerascariensis. 
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20:870.  — Cult,  in   Fla.  and   S.Calif.;  also  rarely  under 
glass  in  the  northern  states. 

AA.    Lvs.  as  long  as  the  petioles. 
Guyaii6nsis,  Steud.     Becoming  15  ft.  high:   lvs.  oval- 
elongated:    tls.  white:    spathes  l-\}4  ft.  long.     Offered 
1893  in  S.  Fla.  F.  W.  Barclay. 

RAVfiNEA.     See  Ranevea. 

RAVfiNIA  (name  not  explained).  Rutdcece.  A  genus 
of  2  species  of  tender  shrubs  from  Cuba  and  Brazil: 
lvs.  opposite,  1-3-foliolate;  Ifts.  lanceolate,  entire:  fls. 
red  or  white,  borne  on  rather  long  axillary  peduncles ; 
sepals  unequal,  the  2  outer  being  somewhat  foliaceous; 
corolla-tube  straight,  rather  long;  the  limb  nearly  regu- 
lar. 

spectibilis,  Engl.  (Lembnia  spectdbilis,  Lindl.). 
Tender  shrub:  Ifts.  3:  fls.  purplish  red,  about  1  inch 
across,  solitary  or  in  open,  few-fld.  clusters  on  axillary 
peduncles  as  long  as  the  lvs.  Cuba.  B.R.  26:59.  R.H. 
1844:25.— The  plant  offered  in  Fla.  as  Lemonia  spec- 
tahilis  apparently  belongs  to  some  other  genus. 

F.  W.  Barclay. 

RAY  GRASS.     Lollum  perenne. 

REANA.    Consult  Teosinte. 

RED  BAY,  Carolina.  Red  Bud.  See  Cercis.  Red 
Campion,  Lychnis  dioica.  Red  Cedar,  Juniperus  Vir- 
giniana.  Redhead,  Asclepias  Curassivica.  Red-hot 
Poker  Plant,  Kniphofia.  Red  Morocco,  Adonis  au- 
tumnalis.  ILeA  Osier,  Cornus  sfolo7iifera.  Red  Pepper, 
Capsicum.  Red  Robin,  Geranium  Eohertianum. .  "RbA- 
TOOt,  Ceanothus  Americanus  ;  Lachnanthes.  Red  Spi- 
der. See  Insects.  Redtop.  See  Agrostis.  Redwood, 
Sequoia;  also  Ceanothus,  Pterocarpus,  etc. 

REED.  See  Arundo  and  Bamboo.  Reed  Canary  Grass 
is  Phalaris  arundinacea ,  Reed  Mace  or  Cat  -  tail  is 
Typha. 

REED,  INDIAN.    See  Canna. 

REEVfiSIA  (John  Reeves,  English  botanist,  who  re- 
sided for  a  time  at  Canton).  Sterculidceoe.  A  genus  of 
3  species  of  trees  from  tropical  Asia,  with  coriaceous, 
entire  leaves  and  terminal  corymbose  panicles  of  white 
fls.  Calyx  club-shaped  or  campanulate,  irregularly  3-5- 
lobed;  petals  5,  oblong,  furnished  with  a  claw;  stami- 
nal  column  long,  adnate  to  the  gynophore;  anthers  15, 
sessile,  in  a  globular  head :  ovary  5-loculed,  usually  10- 
seeded:  capsule  woody:  seeds  winged. 

thyrsofdea,  Lindl.  A  small,  glabrous  tree :  lvs.  ever- 
green, 2-6  in.  long,  petioled,  ovate-lanceolate  to  lanceo- 
late, entire,  rounded  at  base:  fls.  white,  in  terminal, 
sessile  corymbs  shorter  than  the  lvs. ;  calyx  3  lines 
long  ;  petals  somewhat  longer  :  capsule  oblong-pear- 
shaped,  1  in.  long,  5-angled.  China.  B.M.  4199.  B.R. 
15:1236.  — Cult,  in  S.  Calif.  jp   ^   Barclay. 

REIN£CEIA  (J.  Reineeke,  a  German  gardener). 
Ziiliare(e.  A  genus  of  a  single  species  from  China  and 
Japan,  a  tender  perennial  hei'b,  with  attractive  foliage 
in  tufts  1-1>2  ft.  high  from  a  thick,  creeping  rootstock. 
Lvs.  rather  long,  channeled:  scapes  leafless:  fls.  sessile, 
in  a  loose  spike;  perianth-tube  cylindrical;  lobes  re- 
curved, spreading:  ovary  3-loculed,  with  a  few  seeds  to 
each  cell :  berry  globular,  usually  with  one  seed  to  each 
cell.  The  following  is  procurable  from  Dutch  bulb- 
growers. 

Cornea,  Kunth.  Fls.  dull  flesh  or  pink:  bracts  rather 
largf-,  tinted  red:  fr.  red,  3-4  lines  in  diam.  B.M.  739. 
-Var.  varieg^ta  is  also  offered.    I.H.  9:.323. 


borne  in  midwinter.  They  are  old  favorites  in  conser- 
vatories. They  require  warmhouse  treatment.  The  genus 
is  closely  allied  to  the  flax  (Linum),  and  Meinwardtia 
trigyna  is  known  to  this  day  as  Linum  trigynum  by  the 
gardeners,  who  usually  accent  trigynum  on  the  second 
syllable  instead  of  the  first.  Reinwardtia  is  distinguished 
from  Linum  by  the  yellow  fls.,  3-4  styles  and  unequal  or 
deficient  glands ;  Linum  has  mostly  blue,  rosy  or  white 
fls.,  5  styles,  and  equal  glands.  Other  generic  characters: 
sepals  5;  petals  5,  contorted,  fugacious;  stamens  5, 
alternating  with  as  many  staminodes;  glands  2-3,  ad- 
nate to  the  staminal  ring:  ovary  3-5-loculed. 

Reinwardtias  are  showy  subshrubs  about  a  foot  high 
with  bright  j'ellow  flowers.  They  are  useful  for  the  dec- 
oration of  the  conservatory  in  winter  time,  at  a  season 
when  yellow  is  scarce.  To  have  presentable  plants,  it  is 
necessary  to  give  them  a  good  deal  of  attention.  It  is 
diflicult  sometimes  to  get  suitable  cuttings;  the  strong 
growths  which  start  away  from  the  base  when  the  plants 
are  cut  down  make  the  best  plants.  Top-shoots  will 
grow,  but  seldom  make  good  plants,  as  they  are  liable 
to  go  to  bloom  prematurely.  Sandy  loam  is  the  best 
compost.  Plants  that  have  been  grown  in  pots  for  a 
season  may  be  planted  out  in  the  early  summer,  and 
these  will  make  good  plants  and  furnish  cuttings.  They 
will  have  to  be  topped  frequently  and  carefully  lifted. 
Young  stock  is  better  kept  in  pots,  as  the  plants  do  not 
lift  well.  Sunshine  is  essential  during  the  winter  season 
to  get  the  best  development  of  Reinwardtias.  They 
thrive  best  in  a  temperature  of  55-60°. 

A.   Lvs.  entire:  styles  3. 
trigyna,  Planch.     Fig.  2085.     Lvs.    elliptic-obovate, 
entire   or  minutely  toothed,  tip  rounded  or  subacute. 
B.M.  1100.    Gn.  29,  p.  279. -Grows  2-3  ft.  high  in  the 
wild. 

AA.   Lvs.  toothed:    styles  4  or  3. 
tetrdgyna,   Planch.     Lvs.   elliptic-lanceolate,  acumi- 
nate, crenate-serrate.      B.M.    7130.     G.C.    III.    16:72L 
R.H.  1867:291.  t.  D.  Hatfield  and  W.  M. 


REIN  ORCHIS.    Uabenaria. 

EEINWARDTIA  (Kaspar  Georg  Karl  Reinwardt, 
1773-1822,  scientist  of  Leyden;  traveled  in  East  Indies 
1815-1822).  Lind-cew.  A  genus  of  two  species  of  sub- 
shrubs  from  India  with  handsome  yellow,  5-petaled  fls. 


2085.   Reinwardtia  trigyna  (X  ^a). 

RENANTHERA  (named  from  the  reniform  anther), 
Orchiddcece.  Tall,  climbing  epiphytes,  with  branched' 
stems  sometimes  12-14  ft.  high:  lvs.  distichous  on  the 
stem:  fls.  in  large,  drooping  racemes  or  panicles;  sepals 
and  petals  spreading,  similar  or  the  lateral  sepals  often 
larger  and  of  a  different  color;  labellura  small,  movably 
joined  to  the  column,  spurred  or  spurless,  often  with 
small,  erect,  lateral  lobes.  Culture  is  similar  to  that  of 
yE rides  and  Vanda. 

coccinea,  Lour.  Stems  8-10  ft.  high,  branched,  climbs 
ing  by  means  of  white  fleshy  roots:  lvs.  in  2  rows,  ob; 
long,  notched  at  the  end,  4-5  in.  long:  fls.  open,  2-3  in. 
across,  in  loose,  branching  racemes  2-3  ft.  long,  very 
brilliant;  petals  and  dorsal  sepal  linear-spatulate,  deep 
red,  blotched  with  orange;  lateral  sepals  larger,  oblong, 
broader  toward  the  apex,  xindulate,  deep  crimson,  with 
paler  transverse  lines;  labellum  small.  Autumn. 
Cochin  China.  B.M.  2997,  2998.  B.R.  14:1131.  P.M. 
4:49.  F.S.  7,  p.  163.  G.C.  1845:491. -Does  not  flower 
readily  in  cultivation,  but  is  very  showy. 


RENANTHERA 


RESEDA 
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Stdriei,  Reichb.  f.  Stem  slender,  climbing,  10-12  ft. 
high:  Ivs.  alternate,  oblong  to  linear-oblong:  panicle 
about  1  ft.  long  and  nearly  as  broad:  tts.  25^-3  in.  long; 
petals  and  dorsal  sepal  erect,  linear-spatulate,  orange- 
red,  mottled  with  crimson;  lateral  sepals  pendulous, 
obovate-s])atulate,  undulate,  crimson  with  large  blood- 
red  l)lotches;  labellum  very  small.  Philippines.  B.M. 
7537.    Gn.  53,  p.  119.    G.M.  39:G59. 

Ldwei,  Reichb.  f.  (  V(hi<la  Lbwei,  Lindl.).  Fig.  2086. 
Stems  veii^  long,  climbing,  somewhat  branched:  Ivs. 
rather  crowded,  strap-shaped,  2-3  ft.  long:  racemes 
from  the  upper  axils,  G-12  ft.  long,  bearing  40-50  lis.: 
fls.  of  two  kinds,  the  lowest  pair  tawny  yellow  with 
crimsoQ  spots,  the  others  larger,  pale  yellowish  green, 
irregularly  blotched  with  reddish  bi-own;  sepals  and 
petals  lanceolate,  acute,  undulate,  on  the  lowest  pair 
shorter,  blunter  and  more  fleshy.  Borneo.  B.M.  5475. 
I. H.  11:417.  R.H.  1868:110;  1884,  p.  343.  F.S.  21:2256. 
Gt.  37,  pp.  108, 109.  Gn.  11,  p.  524;  16,  p.  354,  355;  32,  p. 
197.  G.C.  II.  20;657;  III.  27:3.-A  very  remarkable 
orchid.  Heinkich  Hasselbking. 

RESfiDA  (from  the  Latin  to  calm  ;  said  to  allude  to 
supposed  sedative  properties).  Resedhcece.  Migno- 
nette. The  family  Resedaceae  includes  between  60  and 
70  species  of  small,  not  showy  plants,  mostly  herbs, 
widely  distributed  in  warm -temperate  regions.  These 
species  fall  into  6  genera,  of  which  only  Reseda  is  cul- 
tivated to  any  extent.  This  genus  contains  53  species 
(Muller,  DC.  Prodr.  16,  pt.  2),  most  of  which  are  native 
to  the  Mediterranean  basin,  Arabia  and  Persia.  They 
are  herbs  (sometimes  partially  woody  at  the  base)  with 
alternate,  simple  or  compound  Ivs.,  and  terminal  spikes 
of  inconspicuous  perfect  ilowers.  The  flowers  have  4-7 
small  greenish  toothed  or  cleft  petals  and  8-40  small 
stamens;  pistil  1,  ripening  into  a  3-6-horned  capsule 
that  opens  at  the  top  at  maturity  (Fig.  2087),  and  con- 
tains several  to  many  seeds.  Only  one  species,  the 
common  Mignonette  [R.  odorata),  is  generally  known, 
but  two  or  three  other  species  are  sometimes  grown. 
Two  other  species  are  occasional  weeds  in  the  East,— 
R.  Luieola,  Linn.,  the  Dyer's  Weed,  1-2  ft.  tall,  with 
entire  Ivs.,  4  or  5  greenish  petals  of  which  the  lowest 
one  is  entire;  and  R.  littea ,  Linn.,  with  pinnatifid  Ivs. 
and  petals  usually  6. 

A.  Lvs.  entire  or  only  notched. 
odord,ta,  Linn.  Common  Mignonette.  Figs.  1401,  Vol. 
II,  2087.  Branching  annual  herb,  at  first  upright  but 
becoming  wide-spreading  and  more  or  less  decum- 
bent: lvs.  spatulate  or  oblanceolate,  mostly  obtuse,  usu- 
ally entire  but  sometimes  notched:  fls.  yellowish  white, 
in  spicate  racemes  that  become  loose  and  open  with  age, 
very  fragrant.  N.  Africa,  Syria.  B.M.  29.  Gn.  55,  p. 
409.  — Much  grown  for  its  strong  and  agreeable  fra- 
grance. It  has  been  greatly  modified  under  domestica- 
tion. The  following  garden  names  seem  to  belong  to 
this  species:  amellorata,  compacta,  eximia,  gigantea, 
grandiflora,  muUiflora ,  pumila.  Var.  suffruticdsa, 
Edw.,  is  woody  at  the  base.  B.R. 
3:227.  Forty  to  50  named  varieties 
of  R.  odorata  are  in  the  trade.  See 
Mignonette. 

glailca,  Linn.  Glabrous  and  some- 
what glaucous  perennial,  less  than  1 
ft.  tall,  with  many  spreading  stems  : 
lvs.  narrow"- linear,  entire,  or  2- 
toothed  near  the  base:  petals  5  or  6, 
the  upper  ones  3-lobed ;  stamens 
about  14.  Pyrenees.  — Recommended 
for  dry  places,  as  a  border  plant. 
See  p.  737. 

AA.  Lvs.  usually  prominently  lobed 
or  pinnatifid. 
dlba,  hinu. (R. suffruticdsa, hoef.). 
White  Upright  Mignonette.  Pig. 
2088.  Straight  -  growing  erect  gla- 
brous annual  or  biennial  plant,  1-3  ft.,  weedy:  lvs.  nu- 
merous, long-stalked,  deeply  and  irregularly  pinnatifid, 
the  segments  usually  linear  and  sometimes  toothed:  fls. 
white,  in  a  very  long,  slimier  spike.  S.  En.  G.C.  III. 
20:45.— A  good  plant  for  growing  as  an  ornamental  sub- 


ject in  the  flower  border  with  other  plants.  It  bears 
many  spikes  on  tall  branches,  making  it  a  conspicuous 
plant.  Treated  as  a  half-hardy  annual.  Odor  not 
pleasing. 

crystallina,  Webb.  Glabrous,  sparingly  branched, 
somewhat  glaucous  annual:  lvs.  usually  3-parted,  or  the 
lowest  ones  entire:  fls.  deep  yellow,  in  racemes.  Canary 
Islands.  — Has  been  offered  as  a  garden  annual. 

L.  H.  B. 


2087.  Pod  of  Reseda 
odorata  (X  2). 


2086.   Renanthera  Lowei. 


Notes  on  Reseda  odorata.  — In  the 
improvement  of  the  Mignonette  less 
attention  has  been  paid  to  the  individ- 
ual flower  than  to  the  spike  as  a  whole. 
What  the  florist  has  desired  is  as 
large  a  spike  as  possible.  The  color 
and  form  of  the  flower  and  habit  of  the  plant  were  sec- 
ondary in  importance  when  compared  to  size  and  abun- 
dance of  spikes.  Under  such  circumstances  we  can  ex- 
pect comparatively  little  change  to  have  taken  place  in 
the  individual  flower.  In  fact,  we  find  that  all  the  floral 
parts,  with  the  exception  of  the  color  and  size  of  the 
anthers,  have  changed  little.  In  the  double-flowering 
varieties,  the  character  of  the  flower  has  been  changed 
by  the  replacement  of  the  stamens  with  petal-like  organs. 
In  some  cases  traces  of  the  anthers  still  remain.  These 
double  varieties  are  usually  characterized  by  the  sraall- 
ness  of  their  spikes,  the  pungency  of  their  odor  (being 
in  some  cases  even  unpleasant),  and  the  tendency  of  the 
flowers  to  produce  monstrosities.  In  the  more  improved 
varieties,  and  especially  in  those  plants  that  have  been 
highly  fed,  the  size  of  the  flowers  is  sometimes  con- 
siderably larger  than  in  the  average  specimen.  The 
average  size  of  the  individual  flowers  is  undoubtedly 
larger  in  improved  varieties  than  in  the  unimproved  va- 
rieties ;  this  increase  in  size  is  no  peculiarity  of  the 
petals  alone,  but  is  shared  by  all  parts  of  the  plant 
alike. 

The  peculiar  and  characteristic  fragrance  for  which 
the  Mignonette  is  chiefly  cultivated  has  undergone 
marked  changes  during  the  improvement.  It  is  stated 
by  some  writers  that  the  odor  of  the  old  garden  form 
was  sweeter  than  that  of  the  more  improved  forms. 
This  seems  to  be  true.  All  questions  of  odor,  however, 
must  be  left  to  the  discrimination  of  the  individual  ob- 
server. The  old  garden  form  has  a  sweet,  pleasant  odor, 
which  is  not  so  strong  as  that  of  the  improved  varieties 
but  has  a  more  penetrating  and  yet  a  light  and  agree- 
able quality.  It  reminds  one  somewhat  of  the  wild 
sweet-scented  blue  violets.  Philip  Miller  compared  it 
to  the  odor  of  ripe  raspberries.  The  odor  of  such  im- 
proved varieties  as  Allen  Defiance,  White  Diamond, 
Urania,   etc.,  is  heavy,   strong  and   less   delicate  than 
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2088.  Reseda  alba. 


that  of  the  old  forms.  It  reminds  one,  when  the  flowers 
are  fresh,  more  of  the  fragrance  of  ripe  nectarines  or 
apricots  than  of  violets.  It  is  only  after  the  spikes  have 
been  picked  and  begin  to  wilt  that  one  recognizes  the 
sweet  violet-like  scent.  The  modern  improved  varieties 
are  likely  to  have  very  little  scent  when  forced  or  fed 
high,  and  in  cases  of  excessive  forcing  they  become 
nearly  or  quite  scentless.  But  if  we  let  them  wilt  slightly, 
or  on  sunny  days  after  the  moisture  has  dried  up,  the 
powerful  odor  becomes  very  apparent. 
The  old  forms  seem  to  have  the  power  of 
volatilizing  the  ethereal  oils  freelj'  un- 
der normal  conditions,  while  the  more 
highly  bred  only  attain  this  power,  to 
its  fullest  extent,  when  the  root  pres- 
sure is  reduced. 

Gardeners  frequently  assert  that  Mign- 
onette if  grown  in  given 
kinds  of  soil  will  be  less 
fragrant  than  when  grown 
iu  certain  other  soils. 
^^^^Thus  Henderson,  in  his 
*'■  "Handbook  of  Plants," 
states  that  "Mignonette 
should  always  be  grown 
in  light,  sandy  soils,  if 
possible;  as  when  grown 
in  a  rich  loam  it  loses  its 
fragrance."  To  test  this 
matter,  a  number  of  plants 
of  the  same  variety  (Im- 
proved Victoria)  were 
grown  in  soils  var3'ing  in 
proportion  of  sand  and 
clay  and  amount  of  ma- 
nure as  follows:  Soil  1. 
3  parts  sand,  %  loam,  ]4 
dung,  34  mortar;  Soil  2.  2 
sand,  1  loam,  K  dung;  Soil 
3.  1  sand,  2  loam,  1  leaf- 
mold;  Soil  4.  1  sand,  2 
loam,  1  mortar,  1  dung; 
Soils.  2  loam,  1  mortar,  3^  dung;  Soil  6.  Clay  loam  with 
some  dissolved  bone,  NaNOa  and  charcoal;  Soil  7. 
Loam,  clay  and  K2SO4  (NH4)2S04,  P2O5  and  char- 
coal. The  plants  varied  considerably  in  the  rapidity  and 
amount  of  their  growth.  The  difference  in  fragrance 
was  difficult  to  estimate  on  account  of  the  difference  in 
the  state  of  maturity  of  the  various  spikes.  By  making 
independent  estimates  on  different  days  as  long  as  all 
the  plants  were  in  bloom  and  trying  to  strike  an  aver- 
age, the  conclusion  was  reached  that  the  plants  grown  in 
the  lighter  soils  had  a  stronger  and  more  pronounced 
fragrance  than  those  grown  in  the  heavy  clay  soils. 
The  amount  of  fragrance  given  by  wilting  flowers  on 
the  heavy  clav  soils  is  very  perceptibly  less  than  that 
given  off  by  flowers  from  the  lighter  soils.  In  plants 
grown  in  a  heavy  clay  loam  richly  manured,  the  fra- 
grance was  hardly  perceptible  and  very  faint  even  on 
wilting.  The  influence  of  the  different  proportions  of 
manure  and  soil  used  was  not  measurable,  as  the  differ- 
ence, if  any,  in  the  strength  of  the  odor  given  off  by 
the  different  spikes  was  too  slight  to  measure. 

Heavy  manuring  seems  to  have  a  deleterious  effect  on 
tlie  fragrance  of  Mignonette.  Two  plots  of  the  same 
number  of  plants  giowiiii,'  in  a  solid  bed  were  taken. 
One  was  manured  weekly  with  liquid  manure;  the  other 
was  left  unmanured.  The  manured  plants  made  more 
growth  and  produced  less  but  larger  flowers  than  the 
unmanured  plants.  As  long  as  the  manuring  was  con- 
tinued, the  unmanured  plot  was  the  most  fragrant.  After 
discontinuing  manuring  for  two  weeks,  the  difference 
became  imperceptible  and  ultimately  tlie  plot  which  had 
been  manured  became  more  fragrant  than  tlie  un- 
manured plot.  The  plants  in  the  unmanured  plot  were 
first  to  bloom. 

It  has  been  asserted  that  Mignonette  is  most  fragrant 
when  grown  at  a  low  temperature,  it  being  a  plant 
which  loves  a  cool  atmosphere.  In  order  to  test  the 
effect  of  temperature  on  the  fragrance  of  Mignonette, 
plants  of  the  same  varieties  were  grown  in  houses 
whose  mean  temperature  was  .')0°  P.,  05°  F.  and  75°  F. 
The   plants   had   the  same  soil.     Those  in  the  house 


whose  temperature  was  50°  were  grown  in  flats  and 
benches,  while  those  in  the  other  two  houses  were 
grown  in  5-inch  pots.  All  were  sown  November  10. 
Those  in  house  of  75°  germinated  two  days  ahead  of 
those  in  house  of  G5°  and  three  days  ahead  of  house  of 
50°.  In  relative  amounts  of  growth  the  plants  stood  as 
follows  (May  15) :  Hot  house,  first;  cold  house,  second; 
medium,  third.  But  in  fragrance  they  stood  as  fol- 
lows: Medium  house,  first;  hot,  second;  cold,  third,— 
until  the  outside  temperature  became  high  enough  to 
raise  the  temperature  of  the  cool  house  to  that  of  the 
medium  house  (steam  being  off),  when  the  plants  in 
the  cool  house  began  to  equal  if  not  surpass  those  of 
the  medium  house  in  fragrance.  At  certain  stages  of 
the  spike-development,  the  fragrance  seemed  stronger 
in  the  hot  house  than  in  the  medium  house,  but  did  not 
last  nearly  as  long  as  iu  the  medium  house.  The  cool 
house  surpassed  both  in  lasting  power  of  the  fragrance, 
due  to  the  spike  lasting  longer  and  not  volatilizing  its 
ethei'eal  oils  so  fast.  The  fact  that  the  plants  grown  in 
the  cool  house  were  less  fragrant  at  first  than  those 
grown  in  the  warmer  houses  brought  up  the  question 
whether  this  difference  in  fragrance  was  permanent  or 
temporary  and  dependent  on  the  temperature  in  which 
the  plant  was  blooming  at  the  time.  Plants  were  taken 
from  the  cool  house  to  the  temperate  (05°)  house  and 
left  there  for  some  time,  with  the  result  that  after  a 
time  no  diiference  in  the  fragrance  between  the  cool 
house  plants  and  those  grown  in  the  medium  house 
could  be  detected,  although  there  was  a  difference  at 
first.  Plants  taken  from  the  temperate  house  into  the 
cool  house,  on  the  other  hand,  apparently  did  not  lose 
their  fragrance  until  the  old  spikes  had  been  replaced 
by  new  ones.  From  these  two  results  it  would  appear 
that  the  influence  of  temperature  is  not  permanent 
either  as  far  as  the  flowers  that  came  immediately  under 
the  temperature  influence  is  concerned  or  those  flowers 
that  are  not  yet  developed.  But  the  temporary  influence 
of  temperature  is  of  longer  duration  in  the  case  of 
flowers  taken  from  a  warm  house  into  a  cool  house 
than  from  a  cool  house  into  a  warm  house.  The  differ- 
ence in  odor  between  plants  grown  in  a  warm  and  a 
cool  house  is  probably  due  to  the  more  ready  volatiliza- 
tion of  the  ethereal  oils  in  a  warm  temperature.  This 
volatilization,  when  once  set  up,  is  probably  less  easily 
checked  or  accelerated  above  a  normal  rate,  whatever 
that  rate  may  be;  hence  the  tardiness  of  the  plants  to 
react  with  the  cooler  temperature. 

R.  L.  JUNGHANNS. 

REST  HARROW.    Ononis  rotmidi folia. 

RESTRfiPIA  (Joseph  Emanuel  Restrep,  a  student  of 
natural  history  in  the  tropics).  Orchidctcece.  A  genus 
of  very  interesting  little  plants,  allied  to  Masdavallia 
and  not  unlike  that  genus  in  habit  and  appearance. 
The  stems  are  tufted  on  creeping  rhizomes,  each  bear- 
ing a  single  leaf  and  clothed  below  with  scales.  The 
flower-stems  appear  from  the  axil  of  the  leaves.  They 
are  perennial,  producing  flowers  for  several  years  in 
succession.  Dorsal  sepal  free,  ending  in  a  filiform, 
clavate  tail;  lateral  sepals  united  into  a  broad  blade, 
bifid  only  at  the  apex;  petals  like  the  dorsal  sepal,  but 
smaller;  labellum  oblong  or  ovate,  often  with  2  small 
teeth  near  the  base.  About  12  species,  few  of  which  are 
cultivated  for  their  curious  flowers.  They  are  easily 
grown  at  a  temperature  suited  for  cool  Odontoglossums 
(40-55°).  They  thrive  well  planted  in  a  mixture  of  peat 
and  sphagnum  in  baskets,  which  are  usually  suspended 
near  the  glass.  They  have  no  definite  resting  period, 
but  do  not  require  as  large  a  quantity  of  water  in  win- 
ter as  during  their  most  active  growth.  Pot  moder- 
ately firm,  and  rest  in  a  cool  house. 

antennifera,  HBK.  Stems  slender,  clustered,  4-6  in. 
high,  clotlied  with  [imbricated  scales,  and  bearing  one 
(rarely  more)  ovate  cordate  petioled  leaf  :  peduncle 
from  the  axil  of  the  leaf,  slender,  1-fld.:  dorsal  sepal 
1>2  in.  long,  lanceolate,  tapering  into  a  slender  clavate 
tail,  yellow,  with  purple  lines  and  a  purple  tip;  lateral 
sepals  united  into  an  oblong  blade  2-lobed  at  the  tip, 
yellow,  marked  with  red-purple  dots;  petals  small,  an- 
tenna-like, purple  at  the  tip.  Nov. -Feb.  Colombia, 
Venezuela.    B.M.  0288.    1.11.10:001.    A. F.  6:031. 
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2089.  Rose  of  Jericho 
in  the  dry  state. 


Day^na,  Reichb.  f.  A  small  plant  growing  in  dense 
tufts:  Ivs.  roundish,  acute,  cordate:  dorsal  sepal  and 
petals  filiform,  clavate,  shining,  violet-brown  ;  lower 
sepals  united  into  a  broad,  bifid  blade,  yellow  and 
brown.    Costa  Rica. 

61egans,  Karst.  Tufted,  epiphytic,  2-3  in.  high:  Ivs. 
1-1 J^  in.  long,  elliptic:  peduncles  usually  in  pairs:  fls. 
l}4-2  in.  long  ;  dorsal  sepal  erect,  lanceolate,  white, 
streaked  purple,  with  a  tail  as  long  as  itself,  which  is 
clubbed  at  the  tip  and  yellow;  lateral  sepals  connate 
into  an  oblong,  emarginate,  concave  blade,  yellow, 
spotted  purple;  petals  like  the  dor- 
sal sepal,  but  spreading  and  only 
half  the  size;  lip  half  the  size  of 
the  connate  lateral  sepals  and  of 
the  same  color  but  edged  with  red. 
Venezuela.  B.M.  5%6.  F.S.  7:743. 
Heinrich  Hasselbring. 

RESURRECTION   PLANTS    are 

great  curiosities,  because  they  seem 
to  "come  to  life  "  after  being  appar- 
ently dead.  The  commonest  ones, 
shown  in  Figs.  2089-92,  are  mem- 
bers of  the  mustard  family  and  the 
club  moss  family.  Others  are  As- 
teriscus,  a  composite,  and  Mesem- 
bryanthemum,  of  the  fig-marigold 
family.  These  are  described  below. 
1.  The  Rose  of  Jericho  is  properly  Anastdtica  Hiero- 
chuntica,  Linn.,  which  name  means  "Resurrection  Plant 
from  Jericho."  The  plant  is  a  native  of  the  sandy  deserts 
from  Arabia  and  Syria  to  Algeria.  It  is  an  annual  and 
grows  about  6  inches  high.  Soon  after  flowering  the 
leaves  fall  off  and  the  branches  become  woody  and 
roll  up  into  a  ball,  reminding  one  of  wicker-work  or 
lattice.  Inside  the  ball  are  the  seeds,  or,  in  botanical 
language,  the  fruits,  which  are  borne  in  a  protected 
position  near  the  tips  of  the  inrolled  branches.  The 
plants  are  then  uprooted  by  the  winds  and  are  blown 
about  on  the  deserts.  These  balls  were  thought  by  many 
to  be  "the  rolling  thing  before  the  whirlwind  "mentioned 
in  Isaiah,  and  were  brought  to  Europe  by  the  crusaders. 
The  shape  of  these  balls  might  be  fancifully  compared 
to  that  of  an  unopened  rose.  When  the  winter  rains 
descend  or  when  the  balls  are  blown  into  the  Mediter- 
ranean the  branches  at  onCe  open  back  and  stretch  out 
straight,  the  fruits  open,  and  the  seeds  germinate  very 
quickly,  "often  in  the  fruit,"  according  to  Warming. 
The  dead  plants  do  not,  of  course,  "come  to  life,"  but 
they  retain  their  hygroscopic  properties  for  many  years. 
They  may  be  dried  and  wetted  alternately  many  times. 
The  vitality  of  the  seed  is  doubtless  considerable,  but  it 
is  a  question  whether  there  is  any  good  scientific  record 
on  this  point.  The  balls  are  often  sold  by  fakirs  and 
dealers  in  novelties  and  attempts  are  often  made  to 
grow  the  plants  at  home. 

Botanically,  Anastatica  is  highly  distinct  by  reason  of 
its  short  and  broad  fruit  or  silicle,  which  has  2  ear-like 
appendages  at  the  top.  The  silicle  is  divided  by  a 
transverse  partition  into  2  cells,  each  of  which  contains 
a  seed.  There  is  only  one  species.  The  genus  belongs 
to  the  Arabis  tribe  of  the  Cruciferae,  but  is  exceptional  in 
not  having  a  long,  slender  silicle.  The  growing  plant 
has  obovate   Ivs.,  the   lower  ones   entire,  upper  ones 


"Natural  History  of  Plants,"  together  with  reliable 
accounts  of  the  behavior  of  the  various  kinds.  See  also 
B.M.  4400.  G.C.  1872:1068.  Gn.4,p.lll.  These  plants 
have  much  folk-lore. 

2.  The  Bird's-nest  Moss,  Selaglnella  Icpidophylla,  is 
a  native  of  Mexico  and  reaches   into  western  Texas. 


2091.    Bird's  Nest  Moss  dried  into  a  tight  ball. 

Many  Selaginellas  will  curl  up  if  allowed  to  dry,  and 
several  of  the  Mexican  species  do  so  in  their  native 
places  during  the  dry  season,  but  this  species  is  said  to 
make  a  tighter  mass  than  any  other.  When  placed  in 
lukewarm  water  the  fronds  loosen  and  roll  back  into  a  flat 
position.  The  plant  may  become  green  and  grow,  and 
it  is  also  said  that  it  may  be  dried  and  revived  an  in- 
definite number  of  times.  Selaginellas  are  beautiful 
moss -like  plants.  What  appear  to  be  the  leaves  are 
really  the  branches,  and  the  true  leaves  are  scale-like. 
See  Gn.  17,  p.  400.    F.  1871,  p.  144. 

3.  Asteriscus  pygmceus,  a  member  of  the  composite 
family,  is  also  called  Rose  of  Jericho,  has  the  same 
range  as  No.  1,  and  was  also  brought  to  Europe  by  the 
crusaders.     The  branches  do  not  roll  up,  but  the  in- 


2090.    Rose  of  Jericho  as  it  opens  after  being  moistened. 


toothed,  and  the  fls.  are  small,  white  and  borne  in 
spikes  in  midsummer.  Excellent  pictures  of  Resur- 
rection  Plants  may  be   found   in   Kerner  and  Oliver's 


2092.    Bird's  Nest  Moss,  as  it  opens  out  flat  soon 
after  being  moistened. 

volucre  closes  over  the  head  of  fruit  during  the  dry  sea- 
son, and  is  loosened  by  moisture  when  the  seeds  escape. 
The  genus  is  referred  byBentham  and  Hooker  to  Odon- 
tospermum.     See  Fig.  2093. 

4.  Several  species  of  Mesembryanthemum  are  known 
to  be  hygroscopic.  According  to  Kerner  and  Oliver, 
"the  capsular  fruits  of  these  plants  remain  closed  in 
dry  weather;  but  the  moment  they  are  moistened  the 
valves  covering  the  ventral  sutures  of  the  fruit-loculi 
open  back,  dehiscence  takes  place  along  the  ventral 
sutures,  and  the  seeds,  hitherto  retained  in  a  double 
shroud,  are  washed  out  of  the  loculi  by  the  rain."  It  ia 
doubtful  whether  these  capsules  are  offered  in  the  trade. 

W.  M. 

Anastatica  is  occasionally  grown  for  curiosity  or  for 
botanical  purposes,  but  the  plant  is  anything  but  orna- 
mental. The  undersigned  has  often  grown  it  for  classes 
in  botany,  sowing  the  seed  in  February  in  pots  and 
keeping  the  plants  in  pots  all  summer.  Bottom  heat  13 
not  necessary  at  any  stage,  at  least  in  America.    Th© 
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plant  could  be  grown  in  a  window-garden.  For  his  spe- 
cial purpose  the  writer  has  been  accustomed  to  sow 
seeds  in  Feb.  in  4-inch  pots,  using  a  light,  sandy  soil, 
in  a  house  with  a  temp,  of  G0°  F.  As  soon  as  the  seed- 
lings are  large  enough  they  are  transplanted  into  other 
4-inch  pots,  3  plants  to  a  pot.  As  to  the  vitality  of  the 
seed  the  writer  can  only  say  that  the  seeds  of  Cruciferse, 
being  mealy,  not  oily,  often  retain  their  vitality  for  five 
years  or  more. 

Selaginella  lepidophylla  is  a  perennial  plant.  It  is 
rarely  cultivated  in  greenhouses  for  ornament,  like  the 
evergreen  kinds.  It  is  chiefly  cult,  in  botanic  gardens 
or  by  fanciers  of  ferns  and  selaginellas,  as  it  is  by  no 
means  the  most  beautiful  member  of  the  genus.  The 
writer  grew  a  plant  of  it  for  four  years,  and  once  saw 
at  one  of  the  botanical  gardens  a  plant  which  through 
long  cultivation  had  developed  a  stem  almost  a  foot 
high.  It  looked  like  a  miniature  tree-fern,  except  of 
course  that  the  fronds  were  arranged  in  a  dense  rosette, 
which  gave  the  fronds  a  flat  rather  than  a  pendulous 
appearance.  Whether  the  plants  received  directly  from 
Texas  have  a  crop  of  spores  on  them  is  a  question. 
The  spores  do  not  discharge  when  the  plants  are  wetted. 
Many  extravagant  statements  are  made  about  the 
Bird's-nest  Moss.  The  dried  plants  offered  by  the  trade 
will  turn  green  and  grow  unless  they  are  too  old  or 
have  been  kept  dry  too  long.  They  would  probably  not 
grow  if  kept  over  more  than  one  season.  They  cannot 
be  dried  again  and  again  indefinitely. 

If  a  plant  has  been  grown  in  a  pot  for  three  or  four  years 
and  is  then  dried  off  it  will  die.  Most  people  who  grow 
.these  plants  as  curiosities  place  them  in  a  bowl  of  water 
with  perliaps  a  little  sand  and  a 
few  pebbles.  The  water  causes 
them  to  turn  green  and  they 
will  grow  for  a  time.  Then  if 
taken  out  of  the  water  they  may 
be  kept  dry  for  a  time  and  the 
process  repeated,  but  each  time 
the  plant  loses  its  lower  or  outer 
circles  of  fronds  much  faster 
than  new  ones  are  made  and  at 
about  the  third  time  the  plant 
is  used  up. 

The  writer  has  a  fern  which 
could  just  as  truly  be  called  a 
Resurrection  Plant.  The  fern 
is  PolifpocUum  incanum.  It  is 
a  native  of  the  southern  states, 
where  it  grows  up  the  trunks  of 
trees  and  over  rocks  and  stones. 
At  certain  times  it  is  dried  up 
2093.  AL'other  "  Rose  of  and  parched,  but  as  soon  as 
Jericho"— Asteriscus. 


The  bracts  roll  out  and 
make  a  flat,  star-shaped 
figure. 


moisture  conditions  are  restored 
it  looks  as  fresh  as  ever.  The 
plants  are  growing  on  the  branch 
of  a  tree  in  a  coolhouse  and  it 
has  been  tested  several  times. 
It  seems  that  Selaginella  lepidophylla  is  a  little  outside 
the  region  in  which  Selaginellas  are  most  at  home  and  that 
it  has  learned  to  adapt  itself  to  different  conditions.  In 
warm,  dry  countries  there  are  ferns  of  various  genera 
that  dry  up  and  then  are  resurrected  quickly  when  wet 
weather  comes.  Edward  J.  Canning. 

RETARDING  is  the  opposite  of  forcing,  and  consists 
iu  keeping  plants  in  cold  storage,  thereby  preventing 
them  from  growing  during  their  natural  season.  Its 
object  is  to  supplement  natural  methods  and  forcing  in 
order  to  produce  the  same  thing  the  year  round.  At 
present  the  lily-of-the-valley  is  the  only  plant  of  the 
first  importance  wliicli  is  retarded  in  commercial  estab- 
lishments. There  is  sufficient  demand  for  these  flowers 
all  the  year  round  to  justify  the  expense  of  cold  storage. 
Lily-of-the-valley  "{)ips  "may  be  taken  from  cold  storage 
and  forced  into  bloom  in  thn^e  weeks.  Plants  that  have 
been  retarded  need  very  little  heat  when  they  are  al- 
lowed to  grow;  they  are  feager  to  start,  and  a  temp,  of 
45°  to  50°  is  sufficient.  Lilinm  speciosmn,  lonqiflorum 
and  auratiim  will  bloom  in  10-12  weeks  from  cold 
storage;  Azalea  mollis  iu  .'!^  weeks;  si)ireas  in  about 
5  weeks.  Seakale  and  lilacs  have  also  been  retarded 
with  profit.    Goldenrod  has  been  kept  in  an  ice-house 


all  summer  and  flowered  for  Christmas  with  happy  re- 
sults. The  art  of  retarding  plants  is  making  great  prog- 
ress at  present,  and  with  the  growth  of  popular  taste 
for  flowers  the  list  of  retarded  plants  may  be  greatly 
extended  in  the  future.    See  A.F.  10:654,  055  (1900). 

RETINtSPORA.  Often  but  not  originally  spelled  JSet- 
inospord.  A  genus  of  conifers  founded  originally  by 
Siebold  and  Zuccarini  on  the  two  Japanese  species  of 
Chamaecyparis,  chiefly  distinguished  fi-om  the  Ameri- 
can species  by  the  resinous  canals  of  the  seeds  (from 
Greek  refine,  resin,  and  spora,  seed).  Afterwards  the 
genus  was  united  with  Chamaecyparis,  but  in  horticul- 
tural nomenclature  the  name  is  applied  to  a  number  of 
juvenile  forms  of  Thuya  and  Chamaecyparis  chiefly  in- 
troduced from  Japan.  As  these  juvenile  forms  all  resem- 
ble each  other  very  much,  indeed  much  more  than  they 
do  the  typical  forms  to  which  they  belong,  it  is  not 
strange  that  thej'  should  have  been  considered  to  be  dis- 
tinct species  and  even  to  belong  to  a  separate  genus. 
Even  botanists  failed  to  recognize  the  true  relation  of 
these  forms  and  went  as  far  as  to  place  one  of  them  in 
the  genus  Juniperus.  With  the  exception  of  lietinispora 
ericoideSjVfhieh  C.  Koch  recognized  as  the  juvenile  form 
of  Thuya  occidentalis,  the  origin  of  these  juvenile  forms 
remained  doubtful  until  L.  Beissner,  after  having  care- 
fully studied  the  subject  for  years,  disclosed  the  rela- 
tionship of  the  various  forms.  He  showed  by  experi- 
ment that  it  is  possible  to  raise  the  same  form  by  making 
cuttings  from  seedlings  which  have  still  retained  their 
primordial  foliage,  and  he  also  published  cases  in 
which  larger  plants  of  these  doubtful  forms  had  been 
observed  accidentally  to  develop  branches  with  the  foli- 
age of  the  typical  form.  See,  also,  Gt.  1879,  pp.  109  and 
172;   1881,  pp.  210  and  299,  and  1882,  p.  152. 

There  are  4  of  these  juvenile  forms  generally  in  culti- 
vation, each  of  them  with  an  intermediate  form  showing 
either  a  kind  of  foliage  approaching  that  of  the  type  or 
two  different  kinds  of  foliage  on  the  same  plant.  There 
seems  to  be  no  doubt  that  all  these  forms  have  been  se- 
cured by  propagating  bi-anches  of  young  seedling  plants. 
All  seedlings  of  Chamaecyparis,  Thuya  and  other  genera 
of  the  Cupfessineae  produce  in  their  juvenile  state  a  kind 
of  primordial  foliage  very  dift'erent  in  appearance  from 
that  of  the  adult  plants.  The  first  leaves  are  always  lin- 
ear and  spreading,  passing  gradually  into  acicular  and 
at  last  scale-like  leaves.  In  some  plants,  especially  if 
they  have  not  sufficient  nourishment,  the  primordial 
foliage  is  retained  longer  than  usual  and  these  have 
probably  been  selected  for  perpetuating  the  juvenile 
state,  by  means  of  cuttings.  By  continuing  through 
many  generations  the  propagation  of  those  branches 
which  show  the  juvenile  state  most  distinctly,  these 
forms  have  become  well-fixed  varieties  and  even  some- 
times bear  seeds  without  changing  the  foliage  on  the 
fruiting  branches.  These  seeds,  however,  produce 
plants  of  the  typical  form  and  only  a  few  of  them  retain 
the  primordial  foliage  somewhat  longer  than  usual. 

The  juvenile  forms  very  much  resemble  some  species 
of  Juniperus  in  habit  and  foliage.  They  bear  linear 
spreading  leaves  in  pairs,  changing  in  winter  to  a 
brown,  reddish,  violet  or  steel  color,  and  do  not  show 
the  regular  frond-like  bi'anching  of  the  typical  forms. 
The  leaves,  however,  are  much  softer  and  not  sharply 
and  acutely  pointed  as  in  Juniperus;  thej'  are  mostly 
marked  with  whitish  or  grayish  green  lines  beneath, 
which  is  never  the  case  in  Juniperus.  Only  Thnya 
orientaUs,  var.  decnssata  and  some  intermediate  forms, 
with  acicular  suberect  leaves,  show  whitish  marks  on 
the  upper  side  of  the  loaves  like  Juniperus. 

Though  these  Retinispora-forms  are  described  under 
the  genera  and  species  to  which  they  belong,  where  also 
references  to  illustrations  are  cited,  descriptions  may 
be  given  here  to  afford  a  closer  comparison  of  these 
similar  and  much  confounded  forms.  The  two  forms  of 
foliage  in  tlui  common  red  cedar  are  well  shown  in  Fig. 
120.'!.  Vol.  11.  For  other  pictures  of  Rctinispora  form: 
see  C'hamu'cijpd ris  and  Thuya. 

Chamaecyparis  pisifera,  var.  squarrdsa,  Beissn.  & 
Ilochst.  {Jictiiiisjioni  .s(/it(irnK^a,  S'wIk  S:  Zucc).  Fig. 
419.  A  dense,  pyramitlal  or  round-headed  hush  or  some- 
times small  tree,  with  light  bluish  green  foliag(!  almost 
silvery  white  when  young,  usually  coloring  violet  in 
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winter :  tips  of  braiichlets  nodding :  Ivs.  crowded, 
spreading,  very  soft,  bluisii  green  above,  silvery  white 
below.  The  most  ornauiental  and  graceful  and  the  best 
known  of  these  juvenile  forms.  The  intermediate  form 
var.  plumosa,  Beissu.  &  Hochst.  {Metinisporaplunidsa), 
has  smaller,  subulate  and  suberect  Ivs.,  and  is  much 
planted,  especially  in  its  golden  variegated  form.  See 
Fig.  418,  Vol.  I. 

Chamaecyparis  sphaeroidea,  var.  ericoides,  Beissn.  & 
Hochst.  {Ii'etinispora  eriandes,  Zucc. ).  Fig.  2094.  Dense 
shrub,  of  stiflf,  pyramidal  or  almost  columnar  habit,  with 
upright  branches  and  bright  green  foliage,  changing  to 
violet-red  or  brownish  red  in  winter:  Ivs.  bright  green 
above,  with  2  bluish  lines  below.  This  form  is  very  dis- 
tinct with  its  stiff,  columnar  habit,  but  is  less  common 
in  cultivation.  The  intermediate  form  var.  Andely^nsis, 
Carr.  {Hetinispora  leptdclada,  Hort.),  shows  also  a 
stiff,  pyramidal  habit  and  bears  chiefly  small,  suberect 
or  almost  scale -like  Ivs.,  and  occasionally  bi'anchlets 
with  spreading  linear  leaves.    Fig.  2094. 

TMya  occidentalis,  var.  ericoides,  Beissn.  &  Hochst. 
{JRetinispora  ericoides,  Hort.  li.  dubia,  Carr.) .  Dense 
broadly  pyramidal  or  round-headed  bush,  with  upright 
branches  and  dull  green  foliage,  changing  to  brownish 
green  in  winter:  Ivs.  linear,  soft  grayish  green  beneath. 
The  intermediate  form,  var.  EUwangeri^na,  Beissn. 
(Retinispora  JSllwangerichia,  Hort.),  has  usually  two 
kinds  of  Ivs.,  but  the  linear  Ivs.  are  smaller  than  those 
of  the  preceding  form. 

Thiiya  orientalis,  var.  decussEtta,  Beissn.  &  Hochst. 
(Belinispora  juniperoides,  Carr.  R.  decussdta,  Hort. 
R.  sqtiarrosa,  Hort.).  Fig.  2094.  Dense,  round-headed 
bush,  with  bluish  green  foliage  changing  to  violet  or 
steel  color  in  winter:  ivs.  rather  rigid,  bluish  green, 
spreading,  concave  and  with  a  whitish  line  above.  But 
rarely  cult,  and  not  quite  hardy  north.  The  intermediate 
form,  var.  Meld6nsis,  Laws.  (Retinispora  Meldhisis, 
Hort.),  has  mostly  acicular  suberect  Ivs.  of  the  same 
color  as  in  the  preseding  var.  Andeh/ensis. 

Of  Chamsecyparls  obtiisa  no  juvenile  form  seems  to 
be  in  cultivation,  but  it  is  highly  probable  that  the  re- 
cently introduced  Jiiniperus  Saiuleri  belongs  here.  In 
a  list  of  Japanese  conifers  from  Yokohama,  the  same 
form  is  called  CJiamoecyparis  obtusa,  var.  ericoides.  It 
is  a  dwarf  and  dense,  globose  bush,  with  bluish  green 
spreading  linear,  obtuse  leaves.  M.D.G.  1900,  1:489. 
Chatncecyparis  obtusa,  var.  leptoclada,  Hort.,  is  a  form 
of  C.  sphwroidea. 

These  juvenile  forms  are  valuable  for  formal  garden- 
ing, for  rockeries,  small  gai'dens  and  wherever  slow- 
growing  and  dwarf  conifers  are  desired.  They  are 
short-lived  and  usually  become  unsightly  when  older. 
They  are  all  readily  prop,  by  cuttings.  See  also  Cham- 
cecyparis  and  Thuya. 

B.  decussdta,  Hort.=Thuya  orientalis,  var.  deeussata.— iJ. 
dubia,  Carr.=Thuya  occidentalis,  var.  ericoides. — R.  Ellwan- 
geridna,  Hoi-t.^Thuya  occidentalis,  var.  Ellwangeriana. — R. 
ericoides, Zncc.  ^Chamaecyparis  sphaeroidea,  var.  ericoides. — R. 
sKcoides,  Hort.^Thuyaoccidentalis.var. ericoides. —i^.fih'coides, 
Hort.  =  Chamaecyparis  obtusa,  var.  breviramea. — R.  filifera. 
Stand. =Chama9eyparis  pisifera,  Yar.ii\itera..—R.  juniperoides, 
Carr.=Thuya  orientalis,  var.  deeussata.— iJ.  leptoclada,  Zucc. 
=Cham£ecyparis  pisifera,  var.  sqiiarrosa.— iJ.  leptdclada,  Hort. 
^Chamaecyparis  sphaeroides,  var.  Andelyensis. — R.  lycopod- 
ioldes,  Gord.=Chamaecyparis  obtusa,  var.  lycopodioides.— iJ. 
Meldensis,  Hort.=Thuya  orientalis,  var.  Meldensis.— -K.o&?!fsa, 
Sieb.  &  Zucc.  =  Chamaecyparis  obtusa. —  -B.  pisifera,  Sieb.  & 
Zucc.=Chamaeeyparis  pisifera. —7?.  rigida,  Carr. =Thiiya  orien- 
talis, var.  decussata. — R.  iS»'e6oMt,Hort.=Thuya  orientalis, var. 
decussata.— iJ.  squarrbsa,  Sieb.  &  Zucc.=Chamaeeyparis  pisif- 
era, var.  squarrosa.— i?.  squarrbsa,  Hort.  =  Thuya  orientalis, 
var.  decussata.  ALFRED  Rehder. 

REYNOSIA  (Dr.  Alvaro  Reynoso,  1830-1888,  Cuban 
agricultural  chemist  and  inventor  of  a  machine  for  in- 
creasing the  yield  of  sugar).  Rhamnctcece.  Three  spe- 
cies of  tender  shrubs  or  small  trees,  all  native  to  the 
West  Indies.  One  of  them  is  also  native  to  Miami  and 
the  Florida  Keys,  and  was  offered  by  Reasoner  Bros, 
presumably  for  its  edible  fruits.  The  fls.  are  minute 
and  devoid  of  petals,  but  the  berries  are  half  an  inch 
long,  oval  and  purple  or  neai'ly  black  in  color.  Generic 
characters:  fls.  perfect;  calyx  5-lobed,  the  lobes  decid- 
uou.s:    ovary  2-3-loculed;  ovules   solitary,  erect:    fr.  a 


1-seeded  drupe,  with  ruminate  albumen.  This  genus  is 
not  in  Bentham  and  Hooker's  Genera  Plantarum,  but 
technical  accounts  may  be  found  in  the  Syrioi)tical 
Flora  of  North  America,  Sargent'.?  Silva  and  Chapman's 
Flora  of  the  Southern  United  States. 

latifdlia,  Griseb.  Red  Ironwood.  Darling  Plum. 
Slender  tree,  20-25  ft.  high:  Ivs.  oval,  oblong  or  subro- 
tund,  usually  emarginate,  1-1^  in.  long,  leathery;  mar- 
gins revolute:  fls.  in  axillary  umbels,  borne  in  May:  fr. 
ripens  in  November  or  the  following  spring.    S.S.  2:56. 

W.  M. 


2094.    Retinisporas  (X%). 

The  specimen  on  the  left  is  Thuya  orientalis,  var. 
decussata ;  middle,  Chamaecyparis  sphaeroidea,  var. 
ericoides;  right,  C.  sphaeroidea,  var.  Andelyensis. 

RHAMNUS  (its  ancient  Greek  name).  Including 
Frangula.  Rhamndcece.  Buckthorn.  Ornamental  de- 
ciduous or  evergreen,  sometimes  spiny  shrubs  or  rarely 
small  trees,  with  alternate  or  opposite  simple  vs.,  in- 
conspicuous greenish  fls.  in  axillary  clusters  appearing 
in  spring  sliortly  after  the  Ivs.,  and  berry-like  usually 
black,  rarely  red,  fruits.  The  Buckthorns,  except  R. 
cathartica ,  are  but  rarely  cult.,  and  the  hardiness  of 
several  of  the  species  is  therefore  not  yet  fully  estab- 
lished; but  R.  cathartica,  Dahurica,  alpina,  Frangula 
and  alnifolia  can  be  depended  upon  as  hardy,  while  the 
northern  deciduous  forms  of  i2.Pt«rs/iia>ia  andTi'.  Janceo- 
lata  are  hardy  at  least  as  far  north  as  Mass.  R.Liba)ioiica 
and  Caroliniana  are  somewhat  more  tender.  The  hand- 
somest in  foliage  are  R.  alpina  and  Libanoticu.  R. 
Purshiana,  Caroliniana,  alnifolia  Dahurica  and  Fran- 
gula are  also  noteworthy  on  account  of  pretty  foliage. 
Of  the  evergreen  species  which  are  not  hardy  north, 
R.  crocea  is  to  be  recommended  for  its  ornamental 
bright  red  fruits.  Buckthorns  are  useful  for  planting 
in  shrubberies;  they  like  a  rather  moist  soil,  especially 
R.  lanceolata ,  alnifolia ,  Caroliniana  saaA  Frangula,  anA 
grow  well  in  shaded  or  partly  shaded  situations,  but  R. 
cathartica  and  its  allies  prefer  dry  soil.  R.  cathartica 
is  a  valuable  hedge  plant,  though  it  is  now  not  used  as 
extensively  as  in  the  past.  The  species  are  propagated 
by  seeds  stratified  or  sown  in  fall,  and  by  layers.  Some, 
as  R.  lanceolata,  alpina  and  alnifolia,  are  also  prop,  by 
cuttings.  The  evergreen  species  are  prop,  by  cuttings 
of  ripened  wood  under  glass.  Rarer  kinds  are  some- 
times grafted,  those  of  the  Frangula  groups  usually  on 
R.  Frangula  and  the  true  Buckthorns  on  R.  cathartica 
or  allied  species, 

Rhamnus  is  a  genus  of  more  than  60  species,  native 
chiefly  to  the  temperate  regions  of  the  northern  hemi- 
sphere. A  few  species  are  found  in  the  tropics  and  as 
far  south  as  Brazil  and  S.  Africa.  Lvs.  with  small  decid- 
uous stipules:  fls.  small,  in  axillary  clusters,  umbels  or 
racemes,  perfect,  polygamous  or  dioecious;  sepals,  pet- 
als and  stamens  4-5,  petals  sometimes  wanting;  style 
usually  undivided:  ovary  2-4-locu led:  fr.  a  globular  or 
oblong  2-4-seeded  drupe.  Several  species  yield  yellow 
or  green  dyes  and  the  fruits  and  bark  of  some  are  used 
medicinally.  The  wood  of  R.  Frangula  is  made  into 
charcoal  valued  for  the  manufacture  of  gunpowder. 
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INDEX. 

Alat«rnus,  8,  Caroliniana,  10.  lanceolata,  6. 

ainifolia,  5.  castanecefolia,  4.  Libanotica,l4 

alpina,  3,  4.  eathartica,  1.  occidentalis,  9. 

angustifolia,  8.  Colchica,  4.  oleifolius,  9. 

anonsefolia,  9.  crocea,  7.  Purshiana,  9. 

asplenifolia,  11.  Dahurica,  2.  rubra,  9. 

betulifolia,  9.  Frangiila,  9,  11.  tomentella,  9. 

Califomica,  9.  grandifolia,  4.  Wicklia,  1. 
Imeretina,  4. 

A.  Winter-buds  scaly:  petals  usually  4, 
sometimes  5  orwanting:  seeds  (not 
the  outer  coating  of  the  nutlet)  sili- 
cate or  concave  on  the  back,  with 
thin  cotyledons  recurved  at  the  mar- 
gins: fls.  imperfectly  dioecious. 
B.  Lvs.  opposite:    plants   usually 

spiny  shrubs 1.  eathartica 

2.  Dahurica 
BB.  Lvs.   alternate :    plants   unarmed 
shrtibs. 
c.  Foliage  deciduous . 

D.  Pairs  of  veins  10-20 3.  alpina 

4.  Libanotica 

DD.  Pairs  of  veins  4-9 5.  ainifolia 

G.  lanceolata 

cc.  Foliage  evergreen 7.  crocea 

8.  Alaternus 
AA.  Winter-buds  naked :  petals  5:  seeds 
convex  at  the  back,  not  grooved,  with 
flat  and  fleshy  cotyledons :  un- 
armed shrubs  tvith  alternate  lvs. 
—  Frangula. 

B.  Fls.  in  peduncled  umbels 9.  Purshiana 

10.  Caroliniana 
BB.  Fls.  in  2-6-fld.  clusters 11.  Frans:ula 

1.  cathdrtica, Linn.  (B.  Wicklia, B.ort.).  Buckthorn. 
Hart's-thokn.  Waythorn.  Rhineberry.  Fig.  2095. 
Shrub  or  small  tree,  attaining  12  ft.,  usually  thorny: 
lvs.  oval  to  elliptic  or  ovate,  usually  rounded  at  the  base 
or  cordate,  obtuse  or  acute,  crenulate-serrate,  glabrous 
or  pubescent  beneath,  l%-3  in.  long:  fls.  in  2-5-fld. 
clusters,  with  4  petals:  fr.  black,  about  34  in.  across. 
Europe,  W.  Asia  and  N.  Asia;  often  escaped  from  cult, 
in  the  eastern  U.  S.    B.B.  2:405.    Gng.  9:2, 


2095.    Rhamnus  eathartica  (XM). 

2.  Dahilrica,  Tall.  (17.  eathartica,  var.  Dahurica, 
Maxim.).  Large,  spreading  shrub,  with  stout  thorny 
branches:  branclilets  glabrous:  lvs.  oblong  or  some- 
times elliptic,  narrowed  at  the  base,  acuminate,  crenu- 
late-serrate, glabrous,  somewhat  coriaceous  at  maturity, 
2-4  in.  long:  fls.  and  fr.  similar  to  those  of  the  preced- 
ing species,  but  fr.  somewhat  larger.  Dahuria  to  Amur- 
land  and  N.  China,  probably  also  Japan.  G.F.  9:425  (as 
It.  crenata) .  —  Sometimes  cult,  under  the  name  of  JR. 
crenata.  See,  also,  supplementary  list.  It  sometimes 
becomes  a  tree  30  ft.  tall. 


3.  alpina,  Linn.  Shrub,  attaining  G  ft.,  with  stout^ 
upright,  glabrous  branches:  lvs.  oval  to  elliptic-ovate, 
cordate  or  rounded  at  the  base,  abruptly  acuminate, 
crenulate-serrate,  dark  green  above,  pale  green  and 
glabrous  or  nearly  so  beneath,  2-53^  in.  long:  fls.  in  few- 
fld.  clusters;  petals  4:  fr.  globose,  black,  34  in.  across 
or  less.  Mountains  of  S.  and  M.  Eu.  L. B.C.  11:1077.— 
This  and  the  following  species  are  the  handsomest  of 
the  deciduous-leaved  Buckthorns. 

4.  Lihan6tica,  Boiss.  (H.  Imeretina,  Koehne.  S. 
castanoefdUa,  Hort.  It.  grandifolia,  Hort.  M.  alpina, 
var.  Cdlchica,  Kusn.  M.  alpina,  var.  grandifolia, 
Regel).  Closely  allied  to  the  preceding,  but  larger  in 
every  part:  shrub,  attaining  10  ft.:  branchlets  and 
petioles  pubescent:  lvs.  larger  and  longer,  to  9  in.  long, 
pubescent  beneath  and  often  bronze-colored  at  maturity. 
Caucasus,  W.  Asia.    B.M.  6721. 

5.  alnifblia,  L'Herit.  Low,  wide-spreading  shrub,  at- 
taining 4  ft.,  with  puberulous  branchlets:  lvs.  ovate  to 
oval,  obtuse  or  acuminate,  usually  narrowed  at  the  base, 
crenately  serrate,  glabrous,  l>2-4  in.  long:  fls.  in  few- 
fld.  clusters,  5-merous,  without  petals :  fr.  globose,  black, 
with  3  nutlets.  New  Brunswick  and  N.  J.  to  British 
Columbia  and  Calif.    B.B.  2:406. 

6.  lanceolata,  Pursh.  Tall,  upright  shrub,  with  pu- 
berulous branchlets:  lvs.  ovate-lanceolate  to  oblong- 
lanceolate,  acuminate  or  obtusish,  finely  serrulate, 
glabrous  or  somewhat  pubescent  beneath,  1-33^  in.  long: 
fls.  in  few-fld.  clusters,  with  4  petals:  fr.  with  2  nutlets. 
Pa.  to  Ala.,  Tex.  and  Neb.    B.B.  2:405. 

7.  crdcea,  Nutt.  Shrub  or  small  tree,  attaining  20  ft., 
with  pubescent  young  branchlets:  lvs.  orbicular  to  ob- 
long-obovate,  dentate-serrate,  dark  green  and  lustrous 
above,  bronze-  or  copper-colored  and  glabrous  or  slightly 
pubescent  beneath,  J^-1/^  in.  long:  fls.  in  few-fld.  clus- 
ters, 4-merous,  apetalous:  fr.  bright  red,  about  34  in. 
across,  edible.    Calif.    S.S.2:59,60. 

8.  Alat6mus,  Linn.  Shrub  or  small  tree,  attaining 
20  ft.,  with  glabrous  branches:  lvs.  oval  or  ovate  to 
ovate-lanceolate,  acute,  serrate  or  almost  entire,  glossy 
and  dark  green  above,  pale  or  yellowish  green  beneath, 
glabrous,  %-2  in.  long:  fls.  in  short  racemes,  with  5 
petals:  fr.  bluish  black.  S.  Eu.  — Var.  angustifdlia, 
DC.  (R.  angustifdlia,  Hort.),  has  narrower,  oblong 
lanceolate  lvs.  There  are  also  varieties  with  variegated 
foliage. 

9.  Purshi§,na,  DC.  Tall  shrub  to  medium-sized  tree, 
occasionally  attaining  40  ft.:  young  branchlets  pubes- 
cent or  tomentose:  lvs.  elliptic  to  ovate-oblong,  acute 
or  obtuse,  usually  denticulate,  with  often  wavy  margin, 
dark  green  above,  glabrous  or  pubescent  beneath,  1-7 
in.  long  :  peduncles  longer  than  petioles  :  fr.  globose, 
changing  from  red  to  black,  about  /i  in.  across,  with 
2-3  nutlets.  Brit.  Col.  to  Mex.,  west  to  Mont,  and  Texas. 
S.S.  2:62,63.- A  very  variable  species.  Var.  Calif6rnica, 
Rehd.  (i?.  Califdrnica,  Eschsch.  E.  oleifolius, 'Koo^.) . 
Usually  shrubby,  evergreen  or  half -evergreen  :  lvs. 
smaller  and  narrower,  1-4  in.  long,  often  almost  entire. 
Calif,  to  Ariz,  and  New  Mex.  R.H.  1874,  p.  354.  Var. 
toment61Ia,  Sarg.  (Frangula  Califomica,  var.  tomen- 
tella, Gray).  Allied  to  the  preceding  var.,  but  lvs. 
densely  white-tomentose  beneath.  R.H.  1858,  p.  658; 
1872,  p.  194  (as  R.  incana).  E.  anoncefblia,  betulifolia 
and  rubra,  Greene,  and  E.  occidentdlis,  Howell  (see 
G.F.  10:285)  also  belong  here. 

10.  Carolini&,na,  Walt.  Indian  Cherry.  Shrub  or 
small  tree,  attaining  30  ft. :  young  branches  puberulous: 
lvs.  elliptic  to  oblong,  acute  or  acuminate,  obscurely  ser- 
rulate or  almost  entire,  lustrous  and  dark  green  above, 
glabrous  or  nearly  so,  somewhat  leathery  at  length,  2-6 
in.  long:  peduncles  shorter  than  petioles:  fr.  globose, 
about  %  in.  across,  red  changing  to  l)hu'k,  sweet,  with 
3  nutlets.  N.  Y.  to  Fla.,  west  to  Neb.  and  Tex.  S.S. 
2:61.    B.B.  2:406. 

11.  Frdngula,  Linn.  (Frangula  Alnur,  Mill.).  Shrub 
or  small  tree,  attaining  12  ft. :  lvs.  broadly  obovate  to  ob- 
ovate-oblong,  acute,  entire,  dark  green  above,  glabrous, 
1-2 >2  in.  long:  fr.  red,  changing  to  black,  with  2  nutlets. 
Eu.,  N.  Afr.,  W.  Asia  and  Siber. ;  escaped  from  cultiva- 
tion in  some  localities  in  the  eastern  states.  Gng.  8:3. 
B.B.  2:406.  — Var.  aspleniifdlia,  Dipp.    Lvs.  linear,  nn- 
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dulate;  an  interesting  form  of  very  distinct  appearance 
with  its  feathery  foliage.  R.  Frangula  is  a  handsome 
lawn  shrub  with  shining  foliage  and  attractive  berries. 

R.  arguta,  Maxim.  Unarmed  gl.abrous  shrub,  allied  to  R. 
cathartica  :  Ivs.  orbicular-ovate,  acuminate,  sharply  serrate, 
with  bristly  pointed  teeth.  Amurland.  Probably  harily.— ii;. 
Billdrdi,  Hort.  =  R.  hybrida,  var.  —  R.  chlorvphora,  Deene. 
Closely  allied  to  R.  tinctoria  and  probably  only  a  var.:  Ivs. 
larger,  becoming  3  in.  long:  pedicels  slenderer.  China.  Gn.  14, 
p.  29.  Not  quite  hardy.— Jv.  crenata,  Sieb.  &  Zuec.  Unarmed 
shrub,  4-10  ft.,  allied  to  R.  Caroliniana:  Ivs.  ovate  to  ovate-ob- 
long, acute,  rusty  pubescent  beneath  when  young.  Japan.  Has 
been  confounded  with  R.  Dahurica,  which  is  easily  distin- 
guished even  without  Ivs.  by  its  scaly  winter-buds.  Seems  not 
quite  hardy.— J?.  Erythrdxjilnn,  Pall.  Unarmed  shrub,  allied  to 
R.  cathartica:  Ivs.  alternate,  oblong-lanceolate  to  linear.  Cau- 
casus to  Mongolia  and  Siberia.  Hardy. — R.  hybrida,  L'Herit. 
(R.  AlaternusXalpiuus).  Half-evergreen  shrub,  with  alternate, 
oval-oblong,  glossy  Ivs.  Var.  Billardi,  Lav.  Lvs.  narrower, 
more  remotely  serrate.  Half-hai'dy  shrub,  with  handsome 
glossy  foliage.— ii.  Japonica,  Maxim.  Spiny  shrub,  attaining 
10  ft.,  allied  to  R.  Dahurica:  lvs.  obovate  or  elliptic-obovate: 
fls.  with  the  style  almost  divided  to  the  base.  Japan.  Hardy. 
Very  similar  in  habit  to  R.  Dahurica,  which  may  be  distin- 
guished in  winter  by  its  dull  gray  branchlets  and  its  ovate, 
obtuse,  slightly  spreading  winter-buds,  while  R.  Dahurica  has 
glossy  light  yellowish  brown  branchlets  and  slender  acute 
winter -buds  closely  appressed  to  the  branch.—/?,  latifolia, 
L'Herit.  Allied  to  R.  Frangula  :  lvs.  larger,  elliptic-oblong, 
with  12-15  pairs  of  veins,  becoming  5  in.  long.  Azores.  B.M. 
2663.  Not  hardy. — i?.  pwrm7a,  Linn.  Low,  sometimes  procum- 
bent shrub,  allied  to  R.  alpinus,  with  smaller  and  shorter  lvs., 
usually  narrowed  at  the  base.  Europe,  Alps.  Hardy.— i?.  ru- 
pestris,  Scop.  Low,  often  procumbent  shrub,  about  3  ft.  high, 
allied  to  R.  Caroliniana:  lvs.  ovate  to  oblong-obovate,  thin, 
1-3  in.  long:  umbels  1-3-fld.  Alps  of  eastern  En.—R.  saxdtilis, 
Linn.  Low  and  dense,  very  spiny  shrub,  about  3  ft.  high,  allied 
to  R.  cathartica:  lvs.  opposite  or  alternate,  oval  or  obovate, 
glabrous,  about  1  in.  long.  Mts.  of  M.  and  S.  Eu.,  W.  Asia. 
Hardy.— 2?.  tinctbria,  Waldst.  &  Kit.  Closely  allied  to  the  pre- 
ceding, but  lvs.  pubescent.  Mts.  of  M.  and  S.  Eu.,  W.  Asia. 

Alfred  Rehder. 

RHAPHIDOPHORA  (Greek  for  needle-hearing;  allud-^ 
ing  to  needle-like  hairs).  Ardcece.  About  20  species  of 
the  East  Indies,  allied  to  Pothos,  but  distinguished  fi'oiu 
the  Pothos  tribe  by  the  presence  of  odd  hairs  in  the  in- 
tercellular spaces  and  by  the  2-Ioculed  rather  than  3- 
loculed  ovary.  See  Pothos.  It  is  probable  that  the  gar- 
den plant  Pothos  aureus  is  of  this  genus.  Rhaphido- 
phoras  are  climbing  aroids,  to  be  treated  like  Philoden- 
dron  and  Pothos. 

It  is  not  known  that  any  species  of  Rhaphidophora 
are  in  the  American  trade.  Jf.  pertusn,  Schott  {H.  pin- 
ndta,  Schott.  Scinddpsns  pertustis,  Schott),  has  large 
monstera-like  lvs.,  with  long  and  narrow  side  lobes  and 
numerous  holes  in  the  blade.  R.H.  1883,  p.  561.  H.  de- 
cur  si  va,  Schott,  is  a  gigantic  climber,  with  large  pin- 
nate lvs.,  the  segments  or  Ifts.  oblong-lanceolate-acu- 
minate and  strongly  nerved;  spathe  yellowish.  B.M. 
7282.  a.  Peepla,  Schott,  has  entire  oblong  or  elliptic- 
oblong  lvs.,  with  roundish  or  subcordate  base;  spathe 
yellowish. 

RHAPIDOPHfLLUM  (Greek,  probably  means  J?7ia/)is- 
leaved).  Palmdcece.  Blue  Palmetto.  A  genus  of  one 
species  ranging  from  South  Carolina  to  Florida.  It  is 
a  dwarf  fan-palm  with  erect  or  creeping  trunk  2-3  ft. 
long,  and  long-stalked  lvs.  with  about  15  segments. 
The  genus  is  closely  allied  to  Chamserops  and  is  distin- 
guished by  having  the  albumen  not  ruminate  and  by  the 
bracts  at  the  base  of  the  branches  of  the  spadix  being 
few  or  none. 

Other  generic  characters:  spadices  short-peduncled: 
spathes  2-5,  entire,  tubular,  compressed,  bifid,  woolly: 
fls.  minute,  orange:  fr.  small,  ovoid  or  obovate,  woolly. 
The  plant  is  said  to  produce  suckers  freely,  like  Rhapis, 
an  unusual  circumstance  among  palms. 

H^strix,  H.  Wendl.  &  Drude  {Chamcerops  Hystrix, 
Fras.).  Pig.  209G.  Stem  2-3  ft.,  erect  or  creeping,  pro- 
liferous, clothed  with  the  fibrous  remains  of  leaf-sheaths 
intermingled  with  long,  erect  spines:  lvs.  .3-4  ft.,  some- 
what glaucous,  circular  in  outline,  with  numerous  2-4- 
toothed  segments ;  petiole  triangular,  rough  on  the  mar- 
gins: sheaths  of  oblique  fibers  interwoven  with  numer- 
ous strong,  erect  spines;  spadix  6-12  in.  long,  short- 
peduncled:  drupe  %-l  in.  long.    S.C.toPla.    I. H. 30:486. 

Jared  G.  Smith. 


Rhapidophyllum  Hystrix,  the  Blue  Palmetto  or  Needle 
Palmetto,  is  the  most  beautiful  and  elegant  of  our 
native  dwarf  palms.  It  is  very  local  in  its  distribution, 
being  found  in  rich,  low  soil  both  in  Georgia  and  Florida, 
but  it  is  everywhere  rather  rare.  Its  most  striking  char- 
acteristics are  the  long,  sharp,  black 
spines  projecting  in  every  direction  from 
the  dark  fibers  which  cover  the  trunk. 
These  spines,  which  are  often  a  foot 
long,  seem  to  protect  the  inflorescence, 
which  before  opening  resembles  a  large 
white  egg  and  which  is  imbedded  among 
the  spines.  This  palm  bears  staminate 
and  pistillate  flowers  on  separate  plants. 
The  woolly  clusters  of  fruit  or  seeds  are 
borne  on  short  stems  also  surrounded 
by  the  sharp  spines.  This  palmetto  is 
easily  transplanted.  The  lvs.  are  dark 
shiny  green,  relieved  by  a  pale  silvery 
gray  on  the  under  surface.  It  is  a  very 
beautiful  plant,  and  groups  of  it  are 
striking.  The  stem  is  2  to  3  feet  high 
and  the  leaves  rise  to  a  height  of  3  to  4 
feet.  H.  Nehrling. 

RHAPIOLEPIS.     See  RapMolepis. 

RHAPIS  (Greek,  needle;  alluding  to 
the  shape  of  the  lvs.  or  perhaps  the  awns 
of  the  corolla).  Palmdcece.  A  genus  of 
5  species  of  fan-palms  of  very  distinct 
habit,  natives  of  China  and  Japan.  They 
are  among  the  few  palms  that  produce 
suckers  at  the  base,  thereby  forming 
bushy  clumps.  Low  palms,  with  leafy, 
densely  cespitose  reedy  stems  clothed 
with  remains  of  the  reticulate  leaf- 
sheaths  :  lvs.  alternate  and  terminal, 
sub-membranaceous,  connate  or  semi- 
orbicular,  irregularly  and  digitately  3-  to 
many-parted;  segments  linear,  cuneate, 
or  elliptical  truncate,  entire,  dentate  or 
lobed:  nerves  3  to  many;  transverse 
veins  conspicuous;  rachis  none;  ligule 
very  short,  semi-circular;  petiole  slen 
der,  biconvex,  smooth  or  serrulate  on 
the  margins ;  sheath  long,  loosely  fringed 
on  the  margin;  spadices  shorter  than  the 
lvs.,  slender-peduncled:  rachis  sheathed 
by  deciduous  bracts:  branches  spread- 
ing: spathes  2-3,  incomplete,  membra- 
nous: fls.  yellow.  This  genus  is  distin- 
guished from  its  near  allies  (for  a  list 
of  which  see  Licuala)  by  the  fls.  being 
dioecious;  corolla  3-toothed ;  anthers  de- 
hiscing extrorsely.  The  name  Rhapis  is 
commonly  spelled  and  pronounced  Ra- 
phis,  but  this  is  incorrect. 

A.    Stems  l'%-4  ft.  high. 

B.   Lvs.  with  5-7  segments. 

flabellif6rmis,  L'Herit.  [R.  Kwaniwor- 

tsik,  H.  Wendl.).     Fig.    1623,  Vol.    III. 

Stems  l>2-4  ft.  high:    lvs.  5-7-parted; 

segments  linear,  subplicate,  ciliate-spin-  2096.  Young  leaf 

ulose  along  the  margins  and  midveins,     °'  Z.         1*1 
.  .        "  i  ii  i-    ,  metto,  not  yet 

truncate,  erose  at  the  apex:  petioles  ser-  unfolded (XJi). 
rulate  along  the  margins.  China,  Japan. 
B.M.  1371.  R.H.  1872,  p.  230.  A.G.  13:261.  I.H.  34:13. 
—  Var.  intermedia,  Hort.,  according  to  Siebrecht,  has 
lvs.  horizontal  instead  of  somewhat  erect.  Var.  var- 
iegita,  Hort.,  has  been  offered. 

BB.    Lvs.  with  7-10  or  more  segments. 
htimilis,  Blume.    Fig.  2097.    Lvs.  semi-circular;  basal 
lobes  directed  backward;  segments  rarely  more  than  10, 
spreading;  petioles  unarmed.    China.    A.F.  7:405. 

A  A.    Stems  becoming  8  ft.  high. 
Cochinchin^nsis,  Mart.  (Chamcerops  Cochinchinhisis, 
Lour.).    Leaf -segments  much  plaited;    petioles  short, 
straight  and  prickly.   Cochin  China.    Int.  by  Franceschi, 
1900.  Jared  G.  Smith  and  W.  M. 
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RHIUJM  {Bha  was  the  old  Greek  name  for  rhubarb). 
Polygondcece.  Rhubarb.  Twenty  species  of  robust 
perennial  herbs,  according  to  Meisner  (DC.  Prodr.  14, 
pp.  32-37),  natives  of  Asia  and  Russia.  Lvs.  mostly 
radical,  very  large,  entire   or  divided,   on  stout,  thick 
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2097.  Rhapis  humilis.    (See  page  1511. 


petioles :  tis.  perfect,  small,  greenish  or  whitish,  pedicel- 
late, in  numerous  panicled  fascicles  or  racemes,  the  in- 
florescence elevated  above  the  lvs.  on  stout,  mostly  hol- 
low scape-like  stems,  which  are  provided  with  sheath- 
ing stipules  or  ocrese  (Fig.  2098);  the  perianth  G-parted 
and  spreading;  stamens  9  or  6:  ovary  3-angIed  and 
bearing  3  styles,  ripening  into  a  winged  or  sometimes 
nearly  succulent  akene. 

Aside  from  the  common  Rhubarb,  Bheum  Ehapon- 
ticum,  which  is  grown  for  the  edible  leaf-stalks,  the 
species  are  little  known  in  general  cultivation.  Few 
plants  are  more  useful,  however,  for  bold  and  striking 
foliage  effects;  and  these  effects  are  heightened  by  the 
towering  flower-panicles.  Most  of  the  species  are  hardy 
and  easy  to  grow,  but  they  protit  by  a  liberal  winter 
mulch.  Rheums  are  usually  seen  to  best  advantage 
against  a  heavy  background  of  foliage  or  of  rock  (Fig. 
1015,  p.  733).  Even  the  common  Rhubarb  is  a  useful 
ornamental  subject  when  well  placed.  In  order  to  se- 
cure large  and  fine  foliage,  the  soil  should  be  rich  and 
moist.  The  species  are  propagated  by  dividing  the 
roots,  preferably  in  spring,  leaving  as  much  root  as 
possible  with  each  strong  bud. 

The  dried  rhizomes  of  Rhubarb  are  used  medicinally. 
Several  species  afford  the  officinal  product.  It  is  now 
believed,  however,  that  the  larger  part  of  the  dried 
Rhubarb  imported  from  the  Orient  is  made  from  the 
crown  or  short  stem  (not  the  flower-stem)  of  iJ.  offic- 
inale, li.  Jih(ipo7i(icum  is  sometimes  grown  for  its 
roots. 

A.    Foliage  undivided,  the  marqins  of  the  lvs.  nearly  or 
quite  entire. 

B.   Ia\i.  (at  least  on  the  flower  statics)  acute  or 
acuminate. 
Ehap6nticum,  Linn,  (i.e..  Pontic  ]iha,  "Rhubarb  of 
Pontus,"a  province  of  Asia  Minor).    Rhubarb.     Pie- 
Plant  (in  the  U.  S.).    Wine-Plant.   Fig  2098.    Strong 


perennial,  with  thick  clustered  roots:  petioles  semi- 
cylindric,  plane  above:  If.- blades  suborbicular,  deeply 
cordate  at  base,  undulate,  about  5-ribbed,  glabrous  and 
shining  above,  pubescent  on  the  veins  beneath :  panicles 
tall  and  narrow,  somewhat  leafy,  densely  flowered,  the 
pedicels  jointed  below  the  middle,  the  fls.  whitish: 
akene  oblong-oval.  In  deserts  and  subalpine  parts  of 
southern  Siberia.  — Nearly  everywhere  grown  in  this 
country  for  the  succulent  acid  petioles,  which  are  used 
in  early  spring  for  pies  and  sauces.  Wine  is  sometimes 
made  from  the  juice.  In  France,  known  usually  as  an 
ornamental  plant.  There  are  several  garden  varieties. 
See  Hhuharh. 

undulatum,  Linn.  Petioles  semi-terete,  lightly  chan- 
neled above,  the  leaf -blades  ovate-cordate  and  strongly 
undulate  (basal  sinus  not  so  deep  as  in  the  last),  5-7- 
ribbed,  glabrous  above  and  puberulent  beneath,  the 
upper  ones  long:  panicle  narrow  and  leafy  below,  the 
pedicels  jointed  near  the  base:  akene  ovate  or  oval. 
Siberia.  — Small  plant,  earlier  than  B.  Bhapouticum. 

BB.  Ijvs.  obtuse. 
Emodi,  Wall.  Stem  tall  and  leafy:  petioles  semi- 
terete,  somewhat  concave  above,  the  margins  obtuse: 
leaf -blades  large,  ovate,  cordate,  oljtuse,  somewhat  un- 
dulate, 5-7-ribbed,  the  under  surface  and  the  margin 
pubescent:  panicles  fastigiately  branched,  the  fls.  dark 
purple,  pedicels  jointed  below  the  middle:  akene  large, 
ovate  or  oblong-oval.  Himalaya,  in  alpine  and  subal- 
pine regions.  B.M.  3508  (this  figure  is  questioned  by 
Meisner,  who  thinks  it  may  represent  i?.  australe).— 
Foliage  has  a  coppery  hue. 

aa.    Foliage  more  or  less  lobed,  the  margins  of  the  lvs. 
or  segments  usually  toothed  or  notched. 
B.    Lvs.  shallowly  or  obscurely  lobed. 
compictum,  Linn.    Stem  tall:  petioles  sulcate,  plane 
above:    leaf -blades   thiekish,  broad-ovate,  cordate,  un- 
dulate and  obscurely  lobed,  very  obtuse,  glabrous  and 
shining  above,  the  margin  strongly  toothed,  the  veins 
very  prominent :  panicle  with  drooping  branches :  akene 
large,  datk-colored.    Siberia  to  China. 

BB.  Lvs.  deeply  lobed  or  evenly  divided. 
palm^tum,  Linn.  {B.  sanguinenm,  Hort. ).  Stem  tall 
and  leafy:  petioles  subcylindrical,  the  margin  rounded: 
leaf-blades  broad,  suborbicular  and  cordate,  3-5-ribbed, 
scabrous,  deeply  palmately  lobed;  the  lobes  ovate-ob- 
long or  lanceolate,  acute,  entire,  dentate  or  pinnatifld: 
panicle  leafy,  with  pubescent  branches,  the  pedicels 
scarcely  longer  than  the  fls. :  akene  oblong-oval  and 
subcordate.    Northeastern  Asia. 

Var.  Tanghuticum,  Hort.  (B.  Tanghidicum,  Hort.). 
Lvs.  more  elongated  and  not  so  deeply  lobed. 

hybridum,  Murr.  Petiole  long, 
canaliculate  above  and  sulcate 
beneath :  leaf -blades  ovate,  3-5- 
ribbed,  the  base  cuneate  or 
scarcely  cordate,  incise-dentate, 
puberulent  beneath:  panicle  lax, 
leafy:  akene  large,  ovate.  — Seems 
to  be  unknown  wild.  Perhaps  a 
hybrid  series  between  B.  palma- 
tiim  and  B.  Bhaponticiim.  Per- 
haps B.  officinale  is  concerned 
in  it.  This  name  does  not  occur 
in  the  American  trade,  but  it  is 
not  iinlikely  that  the  plant  is  in 
cult,  in  this  country. 

Collinianum,  Baill.  Probably 
one  of  the  B.  hytiridum  series, 
with  much-cut  broad  lobes  that 
extend  half  the  depth  of  the  leaf- 
blade:   fls.  red.    China. 

officinale,  Baill.  Figs.  1045, 
2099.  R  o  b  u  s  t,  with  a  short 
branching  stem  or  crown  4-10  in. 
high  :  lvs.  very  large,  1-3  ft. 
across,  round-oval,  more  or  less 
pointed  or  acuminate, hairy, 3-7-lobed, the  lobes  extending 
one-third  or  one-half  the  depth  of  the  blade  and  sharply 
angled-notched :    flower-stems  3-5  ft.,  much  branched, 
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Ocrea  or  stipular 
sheath  of  Rhubarb. 
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bearing  numerous  greenish  fls.  tliat  give  a  feathery  ef- 
fect to  the  panicle:  akene  red,  winged.  Thibet  and  W. 
China,  on  high  table-lands.  B.M.  6i;i5.  R.H.  1874,  p.  95. 
Gn  3 J,  p.  243;  48,  pp.  199,  208. -Probably  the  best  plant 
of  the  genus  for  general  cultivation,  making  a  most 
striking  foliage  plant.  It  is  from  the  short,  thick, 
branching  stem  or  caudex  of  this  plant  that  most  of  the 
true  officinal  Rhubarb  is  derived.  Although  known  to  the 
Chinese  for  centuries  and  the  product  long  imported  into 
Europe,  the  plant  was  not  deserilnMl  Ixitaiiically  until 
1872.    Pig.  2099  is  adapted  from  The  Garden. 

R.  acuiniiidtuin,  Hook.  f.  &  Thorn.  "Probably  only  a  small 
form  of  R.  Emodi,  with  acuminate  Ivs.,  but  the  fls.  are  consid- 
erably larger,  and  though  long  under  cultivation  it  does  not  at 
tain  half  the  size  of  that  plant,  or  v.ary  in  its  chai'acter."— 
Hooker.  Himalayas.  B.M.  4877.— i?.  n/Mle,  Hook.  f.  &  Thorn. 
Stem  simple  and  densely  clothed  with  imbricated  downward- 
pointing  bracts  that  conceal  the  short  axillary  peduncles :  Ivs. 
ovate-oblong  or  rounded,  entire.  Wlien  the  fruit  is  ripe,  the 
shingled  bracts  are  torn  away  by  the  winds,  leaving  the  long 
panicle e.xposed.  3ft.  Himalayas.  R.H.  1876,  p.  266.  I. H.  22:209. 
G.C.  II.  13:793.  A  remarkable  alpine  plant.— it!.  Ribes,  Linn. 
3-.')  ft.:  Ivs.  1  ft.  across,  cordate  to  reniform,  the  margins 
crisped  or  undulate,  the  blade  puckered  or  blistered:  fls. 
green,  drooping:  frs.  about  1  in.  long,  oblong-cordate,  narrow- 
winged,  blood-red,  showy.  Asia  Minor  to  Persia.  B.M.  7591. 
"Rivas  "  or  "Ribes"  is  its  Arabic  name. — R.  spiciforme,  Royle. 
Dwarf:  Ivs.  thick,  orbicular  or  bro.adly  ovate:  fls.  white,  in  a 
dense  spike  rising  about  2  ft.    Western  Himalaya. 

L.  H.  B. 

HHEUMATISM  ROOT.     Jeffersonia  bmata. 

BH^XIA  (Greek,  rapture;  referring  to  its  supposed 
properties  of  healing).  Melastomdcea;.  Meadow 
Beauty.  A  genus  of  about  10  species  of  N.  American 
perennial  herbs,  with  opposite  sessile  or  short-petioled, 
3-5-nerved  ivs.  and  showy  flowers  borne  in  late  summer. 
Pis.  terminal,  solitary  or  in  cymes;  calyx-tube  urn-  to 
bell-shaped,  narrowed  at  the  neck,  4-lobed;  petals  4, 
obovate;  stamens  8,  equal,  the  connective  being  thick- 
ened at  the  base,  with  or  without  a  spur  at  the  back. 

Hhexia  Virginica  is  found  wild  in  company  with 
side-saddle  plants  (Sarracenia  jjurpurea)  and  cranber- 
ries in  the  low  meadows  of  Massachusetts.  It  is  what 
we  should  call  a  bog  plant.  It  is  a  pretty,  low-grow- 
ing, tuberous  -  rooted  plant  blooming  in  summer  and 
chiefly  interesting  as  being  one  of  few  species  of  a 
genus  belonging  to  a  family  almost  wholly  composed 
of  shrubby  plants  from  tropical  countries,  such  as 
Centradenia,  Plercma  and  Medinella.  It  increases  by 
means  of  tubers  and  seeds,  and  under  suitable  condi- 


2099.    Rheum  officinale. 


tions  soon  makes  large  clumps.  Tubers  potted  in  the 
autumn  and  kept  in  a  coldfr}>me  force  nicely  in  spring- 
time. 

*.    Stem  cijlindrical. 

Mariana,  Linn.  A  slender,  erect,  usually  simple- 
stemmed  plant  with  reddish  purple  fls.  about  1  in. 
across,  in  loose  cymes:  Ivs.  short-petioled,  oblong  to 
linear  oblong,  1-1^  in.  long,  2-.5  lines  wide,  3-nerved; 
anthers  minutely  spurred  at  the  back.  June-Sept. 
Pine  barrens,  N.  J.  to  Fla.,  west  to  Ky.  B.B.  2:474.— 
Grows  in  drier  places  than  R.   Virginica. 


AA.    Stem  angled. 
B.    Petals  yellow. 

IMea,  Walt.  Stem  becoming  much  branched,  1  ft. 
high:  Ivs.  smooth,  serrulate,  the  lower  obovate  and  ob- 
tuse, the  upper  lanceolate  and  acute :  fls.  small,  in  nu- 
merous cymes.  July,  Aug.  Pine- 
barren  swamps,  N.  C.  to  Fla.  and 
west. 

BB.    Petals   not  yelloiv. 

c.  Lvs.  6-10  lines  long. 
cilidsa,  Michx.  Stem  nearly 
simple,  1-2  ft.  high:  lvs.  ovate, 
sessile  or  very  short-petioled,  3- 
nerved:  fls.  violet-purple,  1-13^ 
in.  across,  short- pedicelled,  in 
few  -  fld.  cymes ;  anthers  not 
curved  and  not  spurred  at  the 
back.  June-Aug.  Swamps,  Ind. 
to  Fla.,  west  to  La. 

cc.  Lvs.  1-2  in.  long. 
Virginica,  Linn.  Fig.  2100. 
Roots  tuber-bearing:  stems  about 
1  ft.  high,  branched  above  and 
usually  clustered,  forming  a  com- 
pact, bushy  plant  :  lvs.  sessile, 
ovate,  acute,  rounded  or  rarely 
narrowed  at  the  base,  1-2  in.  by 
>2-l  in.,  usually  5-nerved  :  fls. 
rosy,  1-lK  in.  across,  in  cymes; 
petals  rounded  or  slightly  refuse; 
anthers  minutely  spurred  on  the 
back.  Jul}— Sept.  Sunny  swamps. 
Me.  to  Fla.,  west  to  Mo.  B.B.  2: 
474.  B.M.  9G8.-This  is  one  of 
the  prettiest  of  the  small  wild 
flowers.  When  transplanted,  it 
seems  to  thrive  as  well  in  good 
clay  loam  as  in  peaty  soils, 
although  it  sometimes 
grows  in  the  latter. 

F.  W.  Barclay  and 

T.  D.  Hatfield. 

EHINE-BERRY.   Bham- 

mis  cathartica. 

RHIPIDOD^NDRON.'See 

Aloe. 

RHIPID6PTERIS   is  un- 
der AcrosticJiuni. 


2100.  Rhcxia  Vireinica. 


RHtFSALIS  (Greek,  rhips,  wickerwork).  Cactdcece. 
A  mixed  assemblage  of  lengthened  epiphytic  forms, 
brought  together  by  a  common  character  of  small  fls., 
with  the  tube  short  or  wanting;  here  including  Hariota, 
Lepismium  and  Pfeiffera.  Fls.  white  or  greenish  white, 
except  H.  cereiformis,  rosy,  and  R.  salicornioides,  R. 
pnchyptera  and  R.  rhombea,  yellow.  Fruit  without 
spines  or  wool,  except  in  R.  cereiformis.  For  culture, 
see  Cactus. 


alata,  14. 
hrachiata,  2. 
Cassytha,5. 
cereiformis',!. 
commune,  11. 
funalis,  4. 
grandiflora,  4. 
Houlletiaua,  15. 
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Hoidletii,  15. 
ianthothele,  7. 
mesembrianthe- 

moides,  3. 
myosurus,  12. 
pachyptera,  14. 
paradoxa,  9. 
pentaptera,  10. 


rhombea,  13. 
Saglionis,  2. 
salicornioides,  1. 
squamulosa,  11. 
Swartziana,  13. 
trigona,  8. 
virgata,  6. 


.  Branches  round  or 
nearly  so  in  cross-sec- 
tion: fls.  white  except 
in  the  first  species  : 
berry  small,  ivhite, 
round. 

B.  2'he  branches  of  two 
kinds 


1.  salicornoides 

2.  Saglionis 

3.  mesembrianthemoides 
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BB.  The   branches   all 
alike 4. 

5. 
G. 
AA.  Branches  angular:  fls. 

and  fr,  not  immersed .  7. 
8. 
9. 
10. 
AAA.  Branches  angular,  often 
nearly  covered  tvith 
roots:  areoUe  hollowed, 
the   fl.  and   fr.  im- 
mersed,   with    copiotis 

bristles 11. 

12. 
AAAA,  Branches   flat,  rarely 
triangular,  crenate  or 
serrate,   tvith   middle- 
and  usually  side-rihs; 
rarely  setxilose:   fls. 
yellow  or  yellowish. .  .13. 
14. 
15. 


grandiflora 

Cassytha 

virgata 

ianthothele 
trigona 
paradoxa 
pentaptera 


squamulosa 
myosums 


rhomliea 

pachyptera 

Houlletiana 


1.  salicomioides, Haw.  {ffariota  salicornioldes,  DC). 
Plant  upright,  reaching  a  height  of  18  in.,  richly 
branched  ;  areolaa  hardly  setulose  or  lauate:  stems 
cereiform,  with  cylindric  or  oblong-elliptic  joints:  ma- 
ture or  fruiting  branches  with  verticillate,  club-  or  flask- 
shaped  joints,  with  slender  base,  all  apparently,  as  well 
as  the  fls.  and  fr.  growing  from  the  tops  of  joints:  fis. 
yellow,  fiinnelform,  }i  in.  long:  berry  small,  whitish. 
Brazil.    B.M.  2401. 

2.  Saglidnis,  Otto  {B.  brachtdta.  Hook.  Haribta 
Saglidnis,Lem.),    Fig.  2101.    Reaching  a  height  of  2ft., 


3.  mesembrianthemoides,  IIa,w.{ Bariota  mesembrian- 
themoldes,  Lem.).  Upright,  the  ends  drooping,  richly 
branched :  long  branches  4—8  in.  long,  1  line  in  diam. ; 
fruiting  branches  3-5  lines  long,  not  more  than  2  lines 
in  diani.,  spirally  attached,  thickly  crowded  :  areolae 
sparsely  woolly,  with  1-2  bristles  which  project  from 
the  ends  of  the  branches:  fls.  near  the  top  of  the  joint, 
about  5  lines  in  diam.,  formed  of  10  white  with  yellow 
midstriped  leaves:  berry  white.  Brazil.  B.M.  3078.— 
Hardly  more  than  a  slender  variety  of  the  preceding. 

4.  grandifldra,  Haw.  (iJ. /'MWfHts,  Salm.).  Branching, 
cylindrical,  rather  stout,  the  branches  reaching  a  height 
of  3  ft.,  with  a  diameter  of  more  than  /^  in.;  ultimate 
branchlets  short,  often  verticillate:  areolae  depressed, 
bordered  by  a  red  line,  sometimes  in  old  branches  bear- 
ing a  bristle:  fls.  wheel-shaped,  lateral  on  the  branches, 
nearly  1  in.  in  diam.    Brazil.    B.M.  2740. 

5.  Cassytha,  Gaertn.  Richly  branching,  pendulous, 
sometimes  10  ft.  long;  branches  rarely  2  ft.  long,  1-13^ 
lines  in  diam.,  pale  green;  ultimate  branchlets  spirally 
attached  :  areolae  with  sparse  woolly  hairs  and  fre- 
quently 1-2  minute  bristles:  fls.  lateral  on  the  terminal 
joints,  2-3  lines  in  diam. :  berry  like  that  of  the  mistle- 
toe, 1-2  lines  in  diam.  Widely  dispersed  in  Central  and 
S.  America,  West  Indies,  Mex.,  Mauritius,  Ceylon  and 
Africa.    B.M.  3080. 

6.  virgata,  Web.  Richly  branching,  pendulous,  be- 
coming a  yard  long;  terminal  branchlets  hardly  more 
than  a  line  thick,  spirally  attached  :  areolae  bearing 
sparse  woolly  hairs,  with  an  occasional  bristle:  fls.  lat- 
eral, 3-4  lines  in  diam.:  berry  only  IK  lines  in  diam. 
Brazil.— Very  much  like  the  preceding. 

7.  ianthothele,  Web.  (Pfei/^era  J«)i?7(o^7(f?i«s,  Web.  B. 
cereifdrmis,  Forst.  Pfeiffera  cereifdrmis,  Salm.).  Stems 
pendent,  1-2  ft.  long,  branching,  less  than  1  in.  in  diam., 
4-,  rarely  3-angled;  ribs  tuberculate;  areolae  at  summit 

of  tubercles  short- 
woolly,  soon  na- 
ked, bearing  6-7 
short  bristles:  fls. 
with  very  short 
tube,  but  the  fl. 
bell-shaped,  pur- 
ple-red without, 
pure  white  with- 
in, nearly  1  in. 
long,  little  more 
than  half  as  much 
wide:  fr.  the  size 
of  a  cherry,  rose- 
red,  with  bristles 
like  those  of  the 
stem.    Argentina. 


2101.    Rhipsalis  Saglionis  (X34). 


richly  branched:  long  or  cereiform  branches  J^-l  ft.  long; 
secondary  or  fruiting  branches  oblong-elliptic  or  short- 
cylindric,  rounded  at  the  ends,  spirally  or  rarely  verti- 
cillately  arranged,  sometimes  weakly  grooved,  not  more 
than  ]4.  in.  long:  areolae  with  very  scanty  wool  and  2-4 
short  bristles,  which  on  the  end  branches  project  as  a 
little  brusli :  fls.  near  the  tops  of  the  sliort  brandies, 
flat,  %  in.  in  diam.,  with  12  white  leaves  with  yellow- 
ish midstripe:  berry  white.  Uruguay  and  Argentina. 
B.M.  4039  (B.  hrachiata). 


8.  trigona, 
Pfeiff.  Richly 
branched,  becom- 
ing a  j'ard  long: 
branches  3^  to 
nearly  1  in.  in 
diam.,  3-angled: 
areolae  sparsely 
woolly  and  brist- 
ly, the  blooming 
areolae  much  more 
copiously  so:  fls. 
greenish  outside, 
white  within,  4  or 
5  lines  long.  Bra- 
zil. 

9.  parad6xa, 
Salm.  Sparingly 
branched,   1-2  ft. 

long  ;  branchlets  1-2  in.  long  and  Yi-X  in.  in  diam., 
twisted  at  the  joints,  so  that  the  angles  alternate  with 
the  sides:   fls.  ;;;  in.  long,  white.     Brazil. 

10.  pentiptera,  I'feitt".  Richly  branched,  1-2  ft.  long, 
4-5  lines  in  diam. :  branchlets  2-5  in.  long,  5-6-angled  or 
almost  winged:  areolae  in  crenatures  of  the  angles  with 
scanty  wool  and  an  occasional  bristle:  fls.  greenish 
white,  3-4  lines  long:  fr.  white,  bright  rose-red  above 
crowned  by  the  withered  flower.  South  Brazil,  Uruguay, 
Argentina.  \ 
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11.  8quamuldsa,Schnm.(iyeptswiitw  commune ,Ptei&,). 
Somewhat  branched,  reaching  a  length  of  2  ft. :  branches 
very  unequal  in  length,  >3-l  in.  thick,  triangular,  the 
angles  winged:  fls.  1-2,  from  the  deep  areolffi,  5  lines 
long,  greenish  without,  j-ellowish  within.  Brazil,  Ar- 
gentina.   B.M.  3763. 

12.  myosilrus,  Schnm.  (Lepismlum  myoshms,  Pfeiff.). 
Somewhat  branched,  a  yard  long:  branches  3-C  lines 
thick,  3-4-angled,  the  angles  not  winged,  the  terminal 
branchlets  generally  acuminate,  often  tipped  by  a  pencil 
of  bristles:  lis.  solitary  in  the  deep  areolse,  4-5  lines 
long,  rosy  white:  fr.  red.    Brazil,    B.M.  3755. 

13.  rh6mbea,  Pfeiff.  (R.  Swart zicina  (?),  Pfeiff.). 
Branching,  reaching  a  yard  in  length;  joints  green,  leaf- 
like, crenate  -  oblong  or  rhombic,  1-5  in.  long,  %-2  in. 
broad:  fls.  yellow,  about  5  lines  long.    Brazil. 

14.  pachyptera,  Pfeiff.  (B.  aldta,  Steud.).  Erect, 
branching,  reaching  a  height  of  nearly  1  yard;  joints 
flat,  rarely  3-winged,  rather  thick,  usually  somewhat 
concavo-convex,  3-8  in.  long,  blunt,  2-5  in.  broad,  often 
purple-red:  fls.  about  8  lines  long,  yellow  with  reddish 
tips.    Brazil.    BM.  2820  {Cactus  alatus). 

15.  Houlletid,na,  Lem.  (i?.  EoulUtii,  Lem.).  Stem 
richly  branched,  becoming  3  ft.  or  more  long,  1-1>^  in. 
broad,  often  tapering  to  the  round  midrib  for  a  consider- 
able distance,  then  becoming  again  broad  and  leaflike: 
fls.  8-9  lines  long,  yellowish  white  to  yellow:  berry  red. 
Brazil.    B.M.  6089.  Katharine  Brandegee. 

BHIZOPHOBA  is  discussed  under  Mangrove.  The 
plant  is  now  ofl:ered  for  sale  in  S.  Calif. 

BHODANTHE.    See  Helipterum. 

BHODEA.     See  Bohdea. 

BHODE  ISLAND,  HOBTICULTUBE  IN.  Figs,  2102, 
2103.  Rhode  Island,  the  most  thickly  populated  state  in 
the  Union,  is  distinctly  a  manufacturing  center.  This 
condition  of  things,  which  brings  the  larger  portion  of 
the  population  together  into  the  cities  and  villages,  to- 
gether with  the  steadily  increasing  popularity  of  its 
famous  summer  resorts  and  the  rapid  transportation 
both  by  rail  and  water  which  place  the  New  York  and 
Boston  markets  within  easy  reach,  affords  opportunities 
for  horticultural  developments  which  are  equaled  by 
few  and  excelled  by  none  of  the  eastern  states. 

At  present  the  growing  of  vegetables,  both  in  the  field 
and  under  glass,  is  the  most  highly  developed  horticul- 
tural industry.  The  towns  of  Cranston  and  Warwick 
are  the  center  of  this  industry,  where  the  soils  are  light 
sandy  loams  which  are  capable,  under  the  skilful  man- 
agement they  receive,  of  producing  large  crops  of  excel- 
lent quality. 

The  following  figures,  which  are  taken  from  the  State 
Census  for  1895,  give  some  idea  as  to  the  extent  of  the 
market-garden  industry  for  that  year:  Green  corn, 
1,138,983  doz.;  tomatoes,  106,259  bushels;  cucumbers, 
€6,268  bushels;  lettuce,  2,852,204  heads;  beans,  string, 
40,706  bushels;  peas,  green,  53,458  bushels;  celery, 
579,016  heads;  melons,  624,980. 

The  greater  proportion  of  the  lettuce  grown  is  of  the 
hard-headingtype,  which  is  produced  during  the  months 
from  October  to  May.  Over$100,000  is  invested  in  glass 
for  the  production  of  this  crop  within  a  radius  of  five 
miles  of  the  city  of  Providence.  The  greater  portion  of 
the  muskmelon  crop  is  produced  upon  the  sandy  plains 
of  Warwick.  The  early  crop  is  grown  from  plants  which 
are  either  started  in  pots  in  the  glass-houses  and  trans- 
planted to  the  field  or  planted  under  sash  in  the  field. 
The  early  varieties  used  for  the  crop  are  of  the  small 
Gem  type,  which  always  finds  a  ready  sale  at  fancy 
prices,  while  the  main  crop,  which  is  planted  the  last  of 
May,  is  largely  shipped  in  car-lots  to  Boston.  For  the 
main  crop  the  large  oblong  type  of  melon  is  the  most 
popular.  Besides  the  large  market-gai'deners  who  are 
located  near  the  cities,  many  of  the  farmers  who  live 
within  a  short  distance  of  the  manufacturing  villages 
find  there  a  ready  and  profitable  market  for  the  many 
vegetables  which  they  produce,  as  the  people  found  in 
these  villages  are  good  buyers  who  consume  large  quan- 
tities of  vegetables  when  they  have  work. 


During  the  past  decade  the  fioriculture  of  the  state 
has  been  developing  rapidly,  not  so  much,  however,  in 
the  number  of  establishments  as  in  the  area  of  glass. 
Where  ten  years  ago  the  figures  were  given  in  hun- 
dreds, to-day  they  are  increased  to  thousands  of  square 
feet.  This  development  is  especially  noticeable  in  the 
towns  which  have  a  population  of  from  2,000  to  3,000. 
The  carnation  is  still  the  most  popular  flower,  although 
many  fine  roses  are  grown,  with  a  steadily  increasing 
demand  for  rare  flowers,  as  orchids  and  forced  stock, 
during  the  winter  months. 

There  are  in  the  state  nine  local  nurseries.  The 
greater  part  of  the  business  is  the  growing  of  specimen 
plants  for  use  in  localities  where  immediate  effects  are 
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2102.    County  map  of  Rhode  Island. 

desired,  rather  than  the  propagation  and  sale  of  young 
nursery  stock. 

The  fruit-growing  industry  is  but  poorly  developed, 
only  a  very  small  proportion  of  the  fruit  consumed  be- 
ing produced  within  the  state  limits.  Apples  are  grown 
more  than  any  other  fruit,  the  largest  orchards  being 
located  in  the  northern  part  of  the  state,  the  fruit  being 
more  highly  colored  than  that  grown  in  the  orchards 
along  the  coast.  Baldwin,  Rhode  Island  Greening,  Rox- 
bury  Russet  and  Spy  are  planted  more  than  other  va- 
rieties. Many  of  the  old  orchards  are  past  their  prime, 
and  there  are  excellent  opportunities  offered  for  the 
planting  of  profitable  orchards  upon  the  hilly  and  de- 
serted farms.  Among  the  enemies  of  fruit,  the  follow- 
ing are  the  most  troublesome :  apple  scab,  codlin-moth, 
curculio  and  maggot.  The  original  Rhode  Island  Green- 
ing apple  tree,  still  standing  in  the  town  of  Foster,  is 
shown  in  Fig.  2103,  as  it  looked  in  1900. 

Peaches  are  receiving  much  attention  at  present. 
From  orchards  which  are  favorably  located,  crops  are 
obtained  two  out  of  three  years;  the  average  for  the 
state  is  about  three  oiit  of  five.  Aside  from  the  winter- 
killing of  the  buds,  the  most  serious  trouble  is  the  rot- 
ting of  the  fruit.  This  trouble  causes  much  greater 
losses  in  the  towns  bordering  upon  the  salt  water. 
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2103.    Original  tree  of  Rhode  Island  Greening  apple, 
as  it  looked  in  IQOO. 

Pears  are  fouud  growing  in  abundance  all  over  the 
state,  nearly  every  village  lot  having  a  few  trees  of  the 
more  popular  varieties.  There  are  several  small  com- 
mercial orchards,  the  principal  varieties  produced  being 
the  Bartlett,  Bosc,  Clapp,  Lawrence  and  Sheldon. 

Strawberries  are  produced  in  abundance  in  those 
towns  bordering  upon  the  eastern  shore  of  Narragansett 
Bay,  where  they  are  the  principal  horticultural  crop. 
The  majority  of  the  growers  use  the  wide  matted  row. 
Some,  however,  use  a  very  narrow  row,  or  the  hill  sys- 
tem. This  is  a  profitable  crop  to  grow,  as,  according  to 
the  1895  State  Census,  the  average  price  received  was 
914  cents  per  quart. 

Currants,  gooseberries  and  raspberries  are  grown  in 
limited  quantities,  mostly  for  home  consumption.  The 
demand  for  these  fruits  is  always  greater  than  the  sup- 
ply, so  that  the  prices  obtained  are  always  remunerative. 

In  Providence  and  Washington  coimties  considerable 
attention  is  given  to  the  growing  of  cranberries.  Upon 
many  farms  are  found  wild  bogs,  to  which  the  only 
care  given  is  an  occasional  cutting  of  the  wild  growth 
to  prevent  its  encroachment  upon  the  bog.  These  bogs 
are  usually  found  upon  lowlands  which  are  naturally 
overflowed  by  streams  during  the  winter  months.  The 
most  profital)le  bogs,  however,  are  those  which  are  care- 
fully cared  for  and  have  a  water  supply  which  may  be 
controlled  at  will,  thus  often  preventing  damage  from 
late  spring  and  early  fall  frosts. 

At  the  present  time  excellent  opportunities  are  of- 
fered for  the  growing  of  all  kinds  of  fruits,  to  those 
persons  who  are  willing  to  invest  their  capital  and  con- 
duct the  work  upon  a  practical  and  scientific  basis,  as 
there  are  a  number  of  markets  which  are  never  sup- 
plied with  home-grown  fruit  in  sufficient  quantities. 
While  it  is  true  that  fruit-growing,  as  an  industry,  is 
not  largely  developed  within  the  state,  yet  it  is  a 
pleasant  fact  to  note  that  excellent  horticultural  results 
are  obtained  by  the  amateur.  Numerous  home  gardens, 
of  small  area,  about  many  of  the  homes  in  the  cities 
and  larger  villages  of  the  state  are  beautiful  and  attrac- 
tive with  their  artistic  flower  beds,  varied  shrubs,  and 
fine  fruit  trees.  G.  e.  Adams. 

ERODE  ISLAND  BENT  GRASS.     Agrostis  canlna. 

RHODOCHlTON  (Greek,  red  cloak;  alluding  to  the 
large  rosy  red  calyx).  Scrophularid-cece .  A  genus  of  a 
single  species,  a  free-flowering,  graceful  vine  from 
Mexico.  Lvs.  cordate,  acuminate,  sparsely  and  acutely 
dentate:  lis.  solitary,  pendulous,  axillary,  long-pedun- 
cled;  calyx  conspicuous,  large,  membranous,  broad 
bell-shaped,  5-cleft;  corolla-tube  cylindrical,  the  throat 
not  personate,  .'i-lobed;  lobes  oblong,  nearly  equal; 
capsule  dehiscent  by  irregular  perforations. 

voltibile,  Zucc.  Purple  Belies.  A  vine  with  habit  of 
Maurandia,  to  which  it  is  allied,  but  more  vigorous  and 


having  curious,  distinct  purplish  red  fls.  over  2  in. 
long  on  red  peduncles:  lvs.  about  3  in.  long.  B.M.  3367. 
B.R.  21:1755.  I.H.  42:31. -Blooms  the  tirst  season  from 
seed  and  may  be  treated  as  a  tender  annual. 

F.  W.  Barclay. 

RHODODENDRON  (Greek,  rhodon  and  dendron,  rose- 
tree;  alluding  to  the  beautiful  flowers  and  the  habit; 
the  Rhododendron  of  the  ancient  writers  is  Nerium). 
JEricHcece.  Highly  ornamental  evergreen  shrubs  or 
trees,  with  alternate  petioled,  entire  lvs.  and  terminal 
clusters  of  large,  showy  fls.,  varying  in  all  shades  of 
purple,  scarlet,  pink  orange,  yellow  and  white.  None 
of  the  evergreen  shrubs  suitable  for  cultivation  in 
colder  climates  are  more  effective  in  bloom  than  the 
Rhododendrons.  The  large  clusters  of  showy  flowers 
often  nearly  cover  the  entire  plant,  while  the  handsome 
foliage  is  attractive  at  every  season  (Fig.  2104). 

Hardiness  of  the  Various  Species.  — A\t\iong\\  most  of 
the  species  are  hardy  only  in  warm  temperate  regions, 
there  are  many  which  are  hardy  at  least  as  far  north  as 
Massachusetts.  They  are  I\'.  maximnm,  Catatvhiense, 
Caucasiciim,  brachycarpum,  J/ctteniirhi ,  Smirvowi, 
tnucronulattim ,  Dahuricum,  Lappoiiicnm,  ferrnginenm, 
hirs\(tiim,  punctatnm,  and  probably  also  chrysanthum, 
Przeicalski.  catnpannlatnm,  Californicum,  Uiigerni,  and 
Kotschyi.  Somewhat  more  tender  are  M.  Ponticam ^ 
nivetim,  Hodgsoni,  Thomsoni,  Anthopogon.  South  of 
Philadelphia  such  species  asi?.  cinnahurimim ,  glaucum, 
eiliatum,  Fortunei,  lepidoiicnt,  CoUetianum,  and  the 
Yunnan  species,  as  R.  decorum,  irrorattim  and  racemo- 
sum  are  probably  hardy;  aXao  E.  arboreiim,  harhatvm, 
Falconeri,  Keysi,  triflorum  and  Wrighti  in  very  shel- 
tered positions.  Species  like  If.  Dalhonsiw,  Edge- 
worthi,  Griffithiannm,  fornwsnm,  Maddeni,  Kidtalli 
and  pendiihim  stand  only  a  few  degrees  of  frost.  The 
Javanese  species,  as  M.  Javanicnm,  jasminiflorum, 
Brookeanuni  and  Lobbi  grow  and  bloom  continually 
and  stand  no  frost  at  all. 

Variation  in  Height.  —  Most  of  the  species  are  shrubby; 
a  few  only,  and  these  mostly  Himalayan  species,  grow 
into  small  or  medium-sized  trees,  attaining  GO  ft.  in  the 
case  of  i?.  barbafum,  40  ft.  in  i?.  grande  and  arborennif 
30  ft.  in  Falconeri  and  ynaximittn.  A  number  of  north- 
ern and  alpine  species  always  remain  dwarf,  as  Ji.  fer- 
rugineum,  hirsutitm,  Lappionicum,  virgattcm,  lepido 
turn,  racemosvm,  and  others.  A  few  Himalayan  and 
Malayan  species  are  often  epiphytal  and  grow  on 
branches  of  large  trees  like  orchids;  e.g.,  B.  Dal- 
hoitsice,  pendulum,  Nuttalli  and  most  of  the  Malayan 
species. 

Their  Place  in  Ornamental  Planting.  — 'Rh.od.oAen- 
drons  are  equally  effective  and  desirable  for  single 
specimens  on  the  lawn  or  when  massed  in  large  groups, 
and  are  especially  showy  when  backed  by  the  dark 
green  foliage  of  conifers,  which  at  the  same  time  afford 
a  most  advantageous  shelter.  The  dwarf  species,  which 
are  mostly  small-leaved  and  flower  at  a  difl'erent  time, 
should  not  be  grouped  with  the  large-leaved  ones,  as  they 
do  not  harmonize  with  them;  however,  they  are  exceed- 
ingly charming  plants  for  rockeries  or  in  groups  with 
other  smaller  evergreens.  It  is  certainly  true  that  the 
Rhododendrons  have  not  yet  received  the  attention  they 
deserve.  They  are  still  far  from  being  as  popular  as 
they  are  in  England.  The  beautiful  Himalayan  species 
and  their  numerous  hybrids  especially  are  still  almost 
unknown  in  this  cotmtry,  although  without  doubt  they 
could  be  grown  as  well  outdoors  in  the  middle  and 
southern  Atlantic  States  as  they  are  in  England,  if  the 
right  situation  were  selected.  Fonnerly  it  was  con- 
sidered impossible  to  grow  the  beautiful  hardy  hybrids 
in  the  New  England  states,  but  now  it  has  been  shown 
by  such  splendid  collections  as  those  of  Mr.  H.  H. 
Hunnewell  at  Wellesley,  Mass.  (see  A.  F.  13:24-31  and 
Gng.  5:375-377),  that,  even  in  a  trying  climate,  they  can 
bo  grown  to  perfection  if  the  right  situations  are  se- 
lected and  the  right  way  of  cultivation  is  followed. 

Outdoor  Cultivation.— The  selection  of  a  suitable 
situation  is  of  foremost  importance.  If  ])ossible  the 
beds  should  be  sheltered  against  drying  winds  and  the 
burning  sun  by  tall  conifers,  but  the  shelter  should  be 
always  light  and  natural,  as  too  nuich  shelter  by  dense 
hedges  or  walls  close  to  the  {)lants  is  worse  than  no 
shelter  at  all.    Any  open,  well-drained  soil  which  does 


Rhododendron  well  placed 
One  of  the  lihododendron  Catawbiense  varieties 
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not  contain  limestone  or  heavy  clay  and  lias  a  moist  and 
fresh  subsoil  will  prove  satisfactory.  Where  limestone 
or  heavy  clay  prevails,  beds  must  be  specially  prepared 
and  filled  with  suitable  soil.  They  should  be  at  least 
2  to  3  ft.  deep,  or  deeper  where  the  subsoil  is  not  porous, 
and  in  this  case  the  bottom  should  be  filled  in  about 
1-2  ft.  hi^h  with  gravel  or  broken  stones  for  drainage. 
A  mixture  of  leaf-mold  or  peat  and  sandy  loam  will 
make  a  suitable  soil.  In  dry  spells  during  the  summer, 
watering  is  necessary  if  the  subsoil  is  not  very  moist; 
it  is  most  essential  that  the  soil  never  become  really 
dry.  In  the  fall  the  ground  should  be  covered  with 
leaves,  pine  needles,  hay  or  other  material  to  protect 
from  frost.  This  mulch  should  be  allowed  to  remain 
during  the  summer,  especially  where  the  plants  are  not 
large  enough  to  shade  the  ground.  An  occasional  top- 
dressing  of  well-decayed  stable  or  cow  manure  will 
prove  of  much  advantage.  The  ground  should  never  be 
disturbed,  as  the  roots  are  very  near  the  surface.  After 
flowering,  the  young  seed-vessels  should  be  removed. 
The  Rhododendrons  are  easily  transplanted  either  in 
spring  or  in  fall,  especially  if  they  grow  in  peat  or  turfy 
loam,  and  a  good  ball  of  earth  can  be  preserved  in  mov- 
ing. They  should  be  planted  firmly,  especially  in 
porous,  peaty  soil,  and  thoroughly  watered  after  plant- 
ing. If  they  are  carefully  handled  they  are  not  much 
affected  by  transplanting,  and  tender  kinds  may  be,  dug 
in  fall,  heeled-in  in  a  frost-proof  pit,  and  planted  out 
again  in  spring.  Potted  and  well-budded  plants  trans- 
ferred in  January  into  a  temperature  not  exceeding  60° 
will  develop  in  about  six  to  eight  weeks  into  very  attrac- 
tive and  showy  specimens  for  decoration. 

Hardy  Varieties.  — The,  following  varieties  have  proved 
hardy  in  the  vicinity  of  Boston  and  may  be  recommended 
for  planting  in  similar  climates  and  for  experimental 
trial  farther  north.  They  are  mostly  hybrids  of  R.  Ca- 
tawhiense  with  R.  maximum,  Ponticum,  Caucasicum 
and  with  some  infusion  of  R.  arborenm  and  perhaps  a 
few  other  species.  As  in  most  of  them  the  parentage  of 
R.  Cafawbiense  is  the  most  predominant,  they  are  all 
usually  called  "Catawbiense  Hybrids."  Choice  kinds 
are:  Album  elegans,  blush,  changing  to  white;  Alb^im 
grandiflorum,  blush,  changing  to  white:  fls.  larger,  less 
spotted;  Alexander  Dancer,  bright  rose,  paler  in  center; 
Atrosanguineum,  rich  blood-red;  August  Van  Geert, 
bright  carmine,  spotted  dark  purple;  Bacclnis,  crimson, 
large  fls.;  ^Jco?or,  piirplish pink,  spotted;  Blandianum, 
rosy  crimson;  Cnrac^f  c«s,  deep  crimson;  Charles  Bag - 
ley,  cherry-red  ;  Charles  Dickens,  dark  red,  spotted 
brown,  one  of  the  most  striking  red  ones;  Coerulescens, 
pale  lilac;  Coriaceum,  white,  spotted  yellow,  dwarf  and 
free-blooming;  Crown  Pj-ince,  c&rmine  spotted  greenish 
yellow;  Delicatissimum,  blush,  edged  pink,  changing 
to  almost  white,  late;  Everestianum,  rosy  lilac  with 
crisped  edges,  excellent  habit  and  very  free-flowering; 
F.  L.  Ames,  white  center,  edged  pink;  Giganteum, 
bright  rose,  large  clusters;  Grandiflorum,  clear  rose; 
Hannibal,  rosy  carmine;  Henry  W.  Sargent,  crimson, 
large  clusters;  H.  H.  Hunnewell,  rich  crimson;  John 

Waterer,  dark  crimson;  J.  D.  Godman,  carmine,  dis- 
tinctly spotted  ;  Kettledrum,  rich  crimson  ;  King  of 
Purples,  purple,  spotted  dark  brown;  Lady  Armstrong , 
rose-red,  paler  in  center,  distinctly  spotted;  Lady  Gray 
Egertoyi,  delicate  lilac,  spotted  greenish  brown;  Mrs. 
C.  S.  Sargent,  similar  to  Everestianum,  but  pink;  Mrs. 
Jl/j7Me»-,  rich  crimson ;  Old  Port, -plnm-color;  Purpureum 
crispum,  lilac -purple,  spotted  greenish;  Purpureum 
grandiflorum,  purple,  large  clusters;  Roseum  elegans, 
rosy  lilac,  dwarf;   Sefion,  deep  maroon,  large  clusters; 

Wellesiamim,  blush,  changing  to  white. 

Greenhouse  Culture.  — The  most  successful  way,  espe- 
cially with  the  taller-growing  species,  like  R.  arboreum, 
Griffithiamim,  barbatum  and  Falconeri,  is  to  plant 
them  out  in  a  porous  peaty  soil  provided  with  good 
drainage.  If  grown  in  pots  a  sandy  compost  of  leaf-soil 
and  peat,  with  an  addition  of  some  fibrous  loam,  will 
suit  them.  The  pots,  which  should  never  be  too  large, 
must  be  well  drained  and  the  plants  freely  watered  dur- 
ing the  summer,  while  during  the  winter  water  must 
be  carefully  applied.  The  Himalayan  species  and  their 
hybrids  will  do  well  in  a  cool  greenhouse,  where  the 
temperature  is  kept  a  few  degrees  above  freezing  point 
during  the  winter.    The  Javanese  species  and  hybrids, 


however,  on  account  of  their  continual  growing  and 
blooming,  require  a  warmer  greenhouse  and  must  have 
a  minimum  temperature  of  50°  during  the  winter.  They 
like  a  moist  atmosphere  and  should  be  freely  syringed 
in  warm  weather.  In  potting  them,  their  epiphytal  habit 
nmst  be  borne  in  mind,  and  the  soil  should  consist  mainly 
of  good  fibrous  peat  broken  into  pieces,  with  a  liberal 
addition  of  sand  and  broken  charcoal.  The  soil  should 
never  be  allowed  to  become  dry.  They  are  readily 
propagated  by  cuttings  with  bottom  heat  in  the  warm 
propagating  house.  The  Javanese  Rhododendrons  are 
especially  valuable  for  their  continual  blooming  during 
the  winter  and  the  brilliant  color  of  their  flowers.  A 
large  number  of  beautiful  hybrids  have  been  raised;  the 
following  are  a  small  selection  of  them:  Balsamince- 
florum,  with  double  white,  yellow  or  pink  fls.  Gt.  37, 
p.  265.  G.C.  II.  18:230;  III.  12:769;  Brilliant,  brilliant 
scarlet;  Ceres,  tawny  yellow.  Gn.  41:845;  Diadem, 
orange-scarlet ;  Duchess  of  Connaught,  vermilion-red  ; 
Duchess  of  Edinburgh,  scarlet  with  orange-crimson.  F. 
M.  1874:115;  ii'os,  scarlet -carmine.  G.C.  HI.  19:327;  Ex- 
quisite, large  light  fawn-yellow  fls.  Gn.  56:1232;  Fa- 
vorite, satiny  rose;  Jasminiflorum  carminatum,  deep 
carmine.  Gn.  41:852;  Little  Beauty,  fls.  small,  but 
bright  carmine-scarlet.  Gn.  56:1241  ;  Lord  Wolseley, 
bright  orange-yellow,  tinted  with  rose  at  the  margins; 
Maiden's  Blush,  blush  with  yellowish  eye.  Gn.  16:204; 
Princess  Alexandria,  white,  faintly  blushed;  Princess 
Frederica,  yellow,  faintly  edged  rose;  Princess  Royal, 
pink;  Rosy  Morn,  bright  pink.  Gn.  42:871;  Taylori, 
bright  pink  with  white  tube.  E.M.  1877:242;  Trium- 
ph ans,  crimson-scarlet. 

Propagation.  —All  Rhododendrons  are  easily  prop,  by 
seeds,  which  are  very  small  and  are  sown  in  spring  in 
pans  or  boxes  well  drained  and  filled  with  sandy  peat. 
Pots  should  be  well  watered  previous  to  sowing.  The 
seeds  should  be  covered  only  a  very  little  with  fine  sand 
or  finely  cut  sphagnum,  or  merely  pressed  in  and  not 
covered  at  all.  To  prevent  drying  a  glass  plate  may  be 
placed  over  the  pan  or  some  moss  spread  over  the  sur- 
face; this,  however,  must  be  taken  off  as  soon  as  the 
seeds  begin  to  germinate.  The  seeds  also  germinate 
very  readily  if  sown  in  fresh  sphagnum,  but  in  this 
case  they  must  be  pricked  off  as  soon  as  they  can  be 
handled.  In  any  case,  it  is  of  advantage  to  prick  off  the 
young  seedlings  as  soon  as  possible,  but  if  they  are  not 
sown  too  thickly  they  may  remain  in  the  seed-boxes 


2104.  A  eood  plant  of  Garden  Rhododendron  in  bloom. 

until  the  following  spring.  The  seedlings  of  hardy  Rho- 
dodendrons should  be  placed  in  coolframes  and  grad- 
ually hardened  off ;  those  of  greenhouse  species  re- 
main under  glass. 

Rhododendrons  are  also  sometimes  increased  under 
glass  by  cuttings  of  half -ripe  wood  taken  with  a  heel. 
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and  if  gentle  bottom  heat  can  be  given  after  callusing 
it  will  be  of  advantage.  They  root,  however,  but  slowly, 
except  those  of  the  Javanese  kinds,  which  are  mostly 
propagated  in  this  way,  since  they  grow  very  readily 
from  cuttings. 

Layering  is  sometimes  practiced,  especially  with  the 
dwarf  and  small-leaved  species,  but  the  layers  usually 
cannot  be  separated  until  the  second  year. 

For  the  propagation  of  the  numerous  varieties  and 
hybrids  of  hardy  and  half-hardy  Rhododendrons  graft- 


2105.  Azalea  Sinensis,  to  contrast  with  Rhododendron. 

ing  is  most  extensively  employed.  Rhododendron 
Cafawbiense  or  seedlings  of  any  of  its  hardy  hybrids 
may  be  used  as  stock;  H.  maximum  is  also  probably 
as  good.  In  English  and  Belgian  nurseries  Jff.  Ponti- 
cum,  which  is  inferior  in  hardiness,  is  mostly  employed 
as  a  stock,  but  this  often  proves  fatal  if  the  grafted 
plants  are  transferred  to  colder  climates.  Ji.  arhoreum 
may  be  used  for  strong-growing  varieties  intended  for 
cultivation  in  the  greenhouse  or  south.  Veneer-  or 
side-grafting  is  mostly  practiced,  and  sometimes  cleft- 
and  saddle-grafting  (see  G.C.  111.2-1:425).  The  leaves 
should  be  removed  only  partly  and  the  stock  not  headed 
back  until  the  following  year.  The  grafting  is  usually 
done  late  in  summer  or  early  in  spring  in  the  green- 
house on  potted  stock  without  using  grafting  wax,  and 
the  grafted  plants  kept  close  and  shaded  until  the  union 
has  been  completed.  If  large  quantities  are  to  be  han- 
dled the  plants  are  sometimes  not  potted,  but  taken 
with  a  sufficient  ball  of  earth,  packed  close  together  and 
covered  with  moss.  Covering  with  moss  to  keep  the 
atmosphere  moist  is  also  of  much  advantage  if  the 
plants  are  potted.    See  Figs.  2107,  2108. 

Dinlrilmfion  of  Species.  —  About  200  species  are 
known,  distributed  through  the  colder  and  temperate 
regions  of  the  northern  hemisphere;  in  tropical  Asia 
they  occur  in  the  mountains  and  extend  as  far  south  as 
New  Guinea  and  Australia,  the  greatest  segregation 
being  in  the  Himalayas  and  E.  Asia;  several  species 
closely  allied  to  those  of  the  Malayan  Archipelago  are 
found  in  the  Philippine  Islands,  but  are  not  yet  intro- 
duced ;  7  species  occur  in  N.  America.  The  species,  with 
few  exceptions,  are  evergreen. 

Generic  Description.  — Lvs.  lepidote,  sometimes  lepi- 
dote  and  pilose,  or  quite  glabrous  or  tomentose  beneath: 
Hs.  pedicelled,  in  terminal  umbel-like  racemes,  rarely 
lateral  in  1-  to  f ew-fld.  clusters ;  calyx  5-parted,  often  very 


small;  corolla  rotate-campanulate  to  funnel-shaped  or 
sometimes  tubular,  with  5-10-lobed  limb;  stamens  5-20, 
usually  10:  ovary  glabrous,  glandular,  tomentose  or  lepi- 
dote, 5-10-loculed :  capsule  separating  into  5  valves  con- 
taining numerous  minute  seeds.  The  Rhododendrons 
possess  but  few  economic  properties.  The  hardy  close- 
grained  wood  of  the  arborescent  species  is  used  for 
fuel;  also  for  construction  and  for  turnery  work;  the 
leaves  of  some  species  are  sometimes  used  medicinally; 
those  of  H.  arboreum  are  believed  to  be  poisonous  to 
cattle.  The  flowers  of  various  species  are  sometimes 
made  into  a  subacid  jelly.  Some  authors  unite  Azalea 
with  Rhododendron,  but  the  two  groups  are  very  dis- 
tinct horticulturally,  however  closely  they  may  be  allied 
botanically.  Azaleas  are  chiefly  deciduous  plants  (A. 
Indica  mostly  evergreen),  usually  with  5  exserted  sta- 
mens. Fig.  2105,  Azalea  Sinensis,  also  known  as  HJio- 
dodendron  Slnense,  shows  the  difference  in  looks  be- 
tween the  two  groups. 

Hybrid  Rhododendrons.  —  Many  hybrids  have  been 
raised  and  they  are  now  more  extensively  cultivated 
than  the  original  species.  The  first  hybrid  was  prob- 
aTjly  the  one  raised  from  R.  Pontlcttm,  fertilized  by  a 
hardy  Azalea,  probably  A.  nndlflora ;  it  originated 
about  1800,  in  the  nursery  of  Mr.  Thompson,  at  Mile- 
end,  near  London,  and  was  first  described  and  figured 
as  R.  Pontlcutn,  var.  deciduuni  (Andrews,  Bot.  Rep. 
6:379).  Many  hybrids  of  similar  origin  were  afterwards 
raised.  The  first  hybrid  between  true  Rhododendrons 
was  probably  a  cross  between  R.  Cataivbiense  and  R. 
Pontlcnni,  but  it  seems  not  to  have  attracted  much  at- 
tention. It  was  by  hybridizing  the  product  of  this  cross 
with  the  Himalayan  R.  arboreum  introduced  about  1820 
that  the  first  plant  was  raised  which  became  the  fore- 
runner of  a  countless  number  of  beautiful  hybrids. 
From  the  appearance  of  this  cross  obtained  about  1826, 
at  Highclere,  in  England,  and  therefore  called  R.  Alta- 
clarense,  the  era  of  Rhododendron  hybrids  is  to  be  dated. 
Figs.  2104  and  2106  are  common  hybrid  forms.  A  sec- 
ond era  in  the  history  of  the  Rhododendron  may  be  dated 
from  the  introduction  of  a  large  number  of  the  beau- 
tiful Sikkim  Rhododendrons  about  1850  and  of  the 
Javanese  species  shortly  afterwards.  A  third  era  will 
perhaps  be  traced  from  the  recent  introduction  of  the 
Yunnan  Rhododendrons.  Alfred  Rehder. 

Hardy  Rhododendrons.  — Rhododendrons,  in  this  ar- 
ticle, mean  the  evergreen  sorts,  more  particularly  R. 
maximum  and  the  hybrid  varieties  of  R.  Cafawbiense; 
in  the  main,  however,  the  directions  for  the  various  oper- 
ations apply  to  the  Azalea  group  and  to  many  other 
members  of  the  heath  family. 

Propagation. — Rhododendrons  are  increased  by  seeds, 
layers  and  grafts,  and  occasionally  by  cuttings.  Seeds 
should  be  sown  under  glass,  between  January  1  and 
March  15,  in  soil  one-half  peat,  one-half  pure  fine  sand, 
with  good  drainage.  The  seeds  are  small  and  require 
no  covering,  the  usual  watering  after  sowing  being  quite 
sufficient.  A  thin  layer  of  sphagnum  over  the  surface  of 
the  seed-pan  is  good  protection  from  the  sun  and  keeps 
the  soil  evenly  moist;  it  should  be  removed  when  ger- 
mination begins.  Seeds  may  also  be  sown  on  growing 
sphagnum,  a  thin  layer  being  compactly  spread  above 
the  seed  soil  and  drainage,  and  an  even  surface  being 
secured  by  clipping.  Seed-pans  or  flats  of  convenient 
size  are  used  and  they  should  be  plunged  in  sphagnum 
still  further  to  insure  even  moisture;  the  temperature 
of  the  house  should  be  45°-50°  F.  Seedlings  are  prone 
to  damp-off  and  should  be  pricked-oflf  into  fresh  soil  as 
soon  as  they  ai-e  big  enough  to  handle;  wooden  pincers, 
made  from  a  barrel  hoop,  are  handy  for  this  work.  They 
are  slow  growers  and  must  be  tendcMl  caiefully.  Keep 
under  glass,  well  shaded  until  the  weather  is  settled. 
Frames  with  lath  screens  make  good  summer  quarters. 
Winter  in  pits  and  plant  out  in  frames  in  peaty  soil  when 
large  enough.  Never  let  them  suffer  from  dryness.  It 
has  been  suggested  that  the  seed  of  i?.  maximum  might 
be  planted  on  living  moss  under  high-branched  trees  in 
swamps  where  the  water  does  not  collect  in  winter.  See 
Jackson  Dawson,  on  the  "Propagation  of  Trees  and 
Shrubs  from  Seeds,"  Trans.  Mass.  Hort.  Soc,  1885,  part 
1,  p.  145. 

Layers  probably  make  the  best  plants,  and  in  the 
best  English  nurseries  layering  is  the  common  method 
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of  propagation.  With  us  layering  in  spring  is  prefer- 
able, but  abroad  it  is  practiced  in  both  spring  and  au- 
tumn. It  is  a  slow  process,  but  desirable  for  the  hardy 
hybrids  of  li.  Catawbien.se.  Roots  form  on  wood  of 
almost  any  age;  when  removed  the  layers  should  be 
treated  as  rooted  cuttings  and  carefully  grown  in  well- 
prepared  soil  where  water  and  shade  are  easily  fur- 
nished. See  Laifering.  See,  also,  G.F.  G:G3  (1893)  for 
an  interesting  accouut  of  layering  large  plants  by  bury- 
ing them  to  the  top. 

Grafting  is  the  common  method  of  propagation,  and 
is  employed  almost  universally  in  continental  nurseries. 
jB.  Ponticum  is  the  usual  stock,  a  free  grower  and 
readily  obtained  from  seeds.  Attempts  have  been  made 
to  use  B,  maximum  in  American  nurseries,  because  of 
the  tenderness  of  R.  Ponticum,  but  no  great  progress 
has  been  made.  It  is  asserted  that  the  rate  of  growth  is 
somewhat  slower  than  that  of  the  hybrids;  this  seems 
hardly  possible,  and  it  is  to  be  hoped  that  further  ex- 
periments will  be  made.  B.  Ponticum  should  be  estab- 
lished in  pots  in  spring  and  grafted  under  glass  in 
autumn  and  early  winter,  using  the  veneer-graft  (see 
Graftage,  p.  GG4,  Vol.  II).  Graft  as  near  the  root  as 
possible  and  plant  the  worked  parts  below  the  surface 
when  planting  in  the  nursery  or  permanently.  With  these 
precautions,  and  an  extra  covering  of  leaves  until  the 
plant  is  established  on  its  own  roots,  the  defect  of  ten- 
derness in  this  stock  can  be  overcome.  Nurse  carefully 
the  young  grafted  plants  in  frames  until  of  sufftcient 
size  to  be  planted  in  the  nursery  rows.  Figs.  2107  and 
2108  illustrate  two  common  methods  of  grafting  Rho- 
dodendrons and  other  woody  plants.  The  details  of  the 
unions  are  shown  in  Fig.  2107,  and  the  completed  work 
in  Fig.  2108. 

Statements  are  made  that  cuttings  of  half -ripened 
wood  will  strike,  but  it  is  not  likely  that  this  will  ever 
prove  a  practical  method  of  propagating  B.  maximum 
or  the  Catawbiense  hybrids:  it  might  be  worth  while  to 
experiment  with  wood  grown  under  glass,  particularly 
with  some  of  the  smaller-leaved  evergreen  kinds. 

Cultivation.  — The  point  upon  which  the  successful 
American  growers  of  Rhododendrons  now  insist  is  that 
the  water  supply  shall  be  sufficient.  See  H.  H.  Hun- 
newell,  in  G.  F.  3:201  (1890).  To  effect  this:  (1)  make 
the  soil  deep  and  tine,  using  materials  like  peat,  leaf- 
mold,  well-rotted  manure  and  yellow  loam,  all  of  which 


natural  water  supply,  nor  so  near  buildings  that  the 
border  is  sheltered  from  rain  or  overdrained  by  cellar 
walls;  (5)  mulch  with  leaves  summer  and  winter,  pro- 
tect from  wind  and  sun  with  evergreen  boughs  in  win- 


2106.  A  common  hybrid  form  of  Garden  Rhododendron. 

are  retentive  of  moisture;  (2)  plant  in  masses,  at  any 
rate  while  young,  so  that  they  may  protect  each  other 
and  prevent  evaporation;  (3)  give  the  bed  a  northern 
exposure  or  a  situation  where  the  force  of  the  midday 
sun  is  broken;  (4)  do  not  plant  under  or  near  trees 
like  elm,  oak  or  maple  which  make  undue  inroads  on  the 
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2107.  Grafting  of  Rhododendron. 

Saddle-graft  at  A;  veneer-graft  at  B. 

ter  and  in  summer  give  heavy  watering  whenever  the 
weather  is  excessivelj'  hot  or  dry. 

Soil.  — The  bed  should  be  prepared  by  excavating  to 
the  desired  dimensions  and  at  least  three  feet  deep. 
The  poor  material  should  be  discarded,  but  the  good 
soil  can  be  replaced,  adding  enough  peat,  etc.  (see 
above)  to  make  good  that  which  was  rejected:  all 
should  be  thoroughly  and  carefully  mixed.  Peat,  al- 
though excellent,  is  not  necessary.  Yellow  loam  or 
hazel  loam,  if  not  too  sandy,  is  equally  good  and  is  im- 
proved by  additions  of  humus.  To  nearly  pure  peat  an 
admixture  of  sand  is  beneficial;  the  essential  point  is 
that  all  soils  for  these  plants  must  be  fine.  The  beds 
should  be  prepared  in  autumn  and  left  to  settle  all  win- 
ter, due  allowance  being  made  for  shrinking.  In  spring 
level  off  to  the  grade  of  the  adjacent  land  and  do  not 
leave  "rounded  up."  A  bed  higher  at  the  center  than  at 
the  sides  perhaps  makes  a  better  display  of  the  plants, 
but  it  is  more  likely  to  dry  up  and  does  not  catch  all 
the  water  possible  from  occasional  showers.  It  is  gen- 
erally conceded  that  lime  soils  and  manures  containing 
lime,  e.g.,  wood  ashes  and  bone  meal,  are  injurious  to 
Rhododendrons;  in  limestone  regions  it  is  undoubtedly 
advisable  to  substitute,  for  the  natural  soil,  others 
which  are  free  from  this  objectionable  element. 

Planting.  — Fl&nt  in  spring  when  the  weather  is  set- 
tled and  the  March  winds  have  passed.  If  the  ball  of 
roots  is  dry,  soak  well  before  setting.  Plant 
closely,  so  that  the  tops  are  only  10-12  in. 
^  apart  and  pay  particular  attention  to  "facing" 
them,  i.  e.,  see  that  the  best  side  is  facing 
the  most  important  point  of  view  and  that  all 
are  faced  alike.  Grafted  plants  should,  if  pos- 
sible, have  the  worked  portion  below  the  sur- 
face. Do  not  plant  in  autumn.  Plants  grown 
on  the  premises  may  be  transplanted  in  favor- 
able weather  in  summer  if  great  care  is  taken 
to  prevent  the  roots  suffering  from  dryness.  In  plan- 
ning the  original  border  it  is  well  to  leave  room  for 
extension:  when  planted,  as  described  above,  the  beds 
can  be  enlarged  at  intervals  of  four  or  five  years,  or 
new  beds  made  from  the  old  stock.  Place  the  beds  so 
that  the  glare  of  the  midday  sun  is  screened  both  sum- 
mer and  winter,  and  avoid  situations  where  there  is 
any  interference,  owing  to  trees  or  buildings,  with  a 
naturally  good  condition  of  the  soil  in  respect  to  mois- 
ture. If  permanent  protection  is  desired,  use  conifers, 
narticularly  the  hemlock,  in  preference  to  deciduous 
"rees.  Good  positions  for  beds  may  be  found  along  the 
edges  of  ponds  and  streams,  and  in  reclaimed  meadows, 
with  their  cool  moist  soil,  but  keep  aloof  from  any 
ground  where  the  water  collects  in  summer  or  winter. 
Beds,  or  even  single  plants,  if  sizable,  may  be  intro- 
duced into  open  spaces  in  woodlands  if  the  precautions 
noted  above  are  observed  and  plenty  of  air  and  light  are 
obtainable.    It  is  somewhat  difiScult  to  combine  Rhodo- 
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dendrons  and  many  deciduous  shrubs,  among  which  are 
the  Azaleas,  their  near  relatives.  A  background  of  dark 
green  conifers  seems  most  appropriate.  Mountain  Laur- 
els, Pieris  floribiinda,  Leiicothoe  Catwshai  and  Daphne 
Cneoriim  are  proper  companions,  but  at  times  these 
seem  better  apart.  Our  native  lilies,  Jj.  snperbnm  and 
I/.  Canadense,  are  good  associates  and  thrive  under 
the  same  conditions. 

In  hot,  dry  weather  water  should  be  given,  not  daily 
in  driblets,  as  lawns  are  sprinkled,  but  in  quantity, 
enough  at  one  time  to  soak  the  border  to  the  depth  of 
the  soil,  but  at  comparatively  infrequent  intervals,  once 
a  week  or  so.  The  bed  should  also  be  mulched  with 
leaves,  or  other  material,  to  prevent  evaporation;  grass 
clippings  are  serviceable,  but  shoTild  not  be  used  in 
large  quantities  at  any  ojie  time  or  else  they  will  heat. 
Leaves  make  good  winter  xiroteotion,  which  should  be 
given  just  before  cold  weather,  — here,  in  eastern  Massa- 
chusetts, between  Thanksgiving  and  Christmas.  Let  the 
bed  be  covered  to  the  depth  of  10-12  in.,  well  worked  in 
beneath  the  foliage  but  not  over  it.     In  spring  dig  as 


2i08.   Saddle-graft  at  A  ;  veneer-graft  at 
For  comparison  with  Fig.  2107. 

much  as  possible  of  this  material  into  the  ground,  re- 
serving a  part  for  the  summer  mulch.  Shelter  the  tops 
with  evergreen  boughs,  the  butts  driven  into  the  earth  a 
foot  or  more  deep;  in  very  windy  positions  a  temporary 
board  fence  is  useful.  Neither  boughs  nor  fence  should 
be  removed  until  all  danger  from  high  winds  has  passed. 

Rhododendrons  require  no  pruning  unless  injured  or 
when  ill-grown  plants  must  be  made  shapely  ;  they 
break  easily  when  cut  back,  even  if  the  wood  be  aged. 
As  yet  no  insect  pest  or  fungous  disease  of  importance 
has  appeared. 

Varieties.  — The  following  Hardy  Rhododendrons,  hy- 
brids of  R.  Catawhiense,  were  sent  to  the  Arnold  Arbor- 
etum in  1891  by  Mr.  Anthony  Waterer,  Knap  Hill  Nur- 
sery, Woking,  Surrey,  England.  Their  hardiness  has 
been  proved  by  a  ten  years'  test.  In  flower,  foliage  and 
growth  they  leave  nothing  to  be  desired:  it  is  impos- 
sible to  give  them  too  great  praise.  For  additional  lists, 
see  Garden  and  Forest  as  quoted  above  and  in  other 
articles  in  the  same  journal.  The  brief  descriptions  are 
taken  from  Mr.  Waterer's  catalogue,  from  which  further 
details  can  be  obtained;  almost  all  these  varieties  origi- 
nated in  his  establishment. 

Album  elepans,  blush  changing  to  white,  one  of  the  best; 
Album  f/randiflonim,,  blush,  fine  truss;  Alex.  Dancer,  bright 
rose  ;  Atrosanguineum,  intense  blood-red  ;  Jiicolor;  Bluebell, 
blnsh  ;    Caractacus,    purple  •  crimson  ;      Catawbiense    album, 


white;  Ohas.  Bagley,ch.evTy-ved;  Chas.  Dickens,  dar'k  scarlet; 
O.  S.  Sargent,  bright  scarlet,  fine  truss;  Ccerulescens,  blush; 
Coriaceum,  white;  Delicatissimum ,  white,  pink  edge;  Edw. 
S.  Rand,  scarlet ;  £oerestianu7n,  rosy  lilac,  fringed,  one  of 
the  best;  F.  D.  Godman,  crimson,  fine  blotch;  F.  L.  Ames; 
Olenyanum  ;  Oiganteum,  bright  rose  ;  Guido,  deep  crimson  ; 
Han7iibal,  rose,  late;  Henrietta  Sargent, -pink;  U.  H.  Hunne- 
well,  dark  crimson,  fine  truss;  H.  W.  Sargent,  crimson;  Jas. 
Bateman,  rosy  scarlet;  Jas.  Macintosh,  rosy  scarlet;  Kettle- 
drum, purplish  crimson  ;  King  of  Purples,  fine  habit ;  Lady 
Armstrong,  pale  rose,  beaiitiful ;  Lady  Grey  Egerton,  silvery 
blush,  splendid  truss,  extra;  Marion ;  M.  R.  Sutton,  scarlet, 
fine;  Maximum  Wellsianum,  blush,  late;  M.  T.  Masters,  rosy 
crimson;  Melton, 'riah  purple;  Miss  Mary  A7nes,  fine  habit, 
crimson;  Mrs.  A.  Hunneivell, -pink;  Mrs.  Chas.  Sarge7if,\)mk; 
Mrs.  H.  Ingersoll,  rosy  lilac;  Mrs.  Milner,  crimson;  Norma; 
Purpureum  elegans;  Purpureum  grandiflorum  ;  Ralph  /San- 
ders, purple-crimson;  Roseum  elegans ;  R.  S. Field,  sc&rlet;  iSV/- 
to»i,  dark  maroon,  extra.  g    ]yj_  Watson 

Rhododendrons  near  Boston.  — In  the  vicinity  of 
Boston  there  are  many  notable  instances  of  the  suc- 
cessful tise  of  Rhododendrons  in  greater  or  less 
quantity.  The  estate  of  the  late  Francis  B.  Hayes,  of 
Lexington,  Mass.,  and  that  of 
H.  H.  Hunnewell,  at  Wellesley, 
Mass.,  are  perhaps  as  notable 
examples  as  any,  although  other 
examples  could  be  cited  by  the 
score  of  fine  estates  in  which 
plantings  of  Rhododendrons 
have  been  prominent  features. 
The  success  that  has  attended 
these  plantings  has  been 
brought  about  very  largely 
through  most  expensive  experi- 
ment whereby  a  great  number 
of  named  varieties  have  been 
originally  imported  on  the  basis 
of  experiment  M'ith  a  view  to 
proving  what  the  hardy  kinds 
might  be.  The  hybrids  of  Hho- 
dodendron  Catawbiense  and  R. 
Ponticiim  are  the  principal  va- 
rieties that  have  been  planted, 
and  extensive  trials  with  their 
consequent  numerous  failures 
have  established  the  fact  that 
the  following  eighteen  varieties 
can  well  be  stated  to  be  the 
hardy  varieties  for  the  climatic 
conditions  peculiar  to  this  vi- 
cinity: Album  elegans.  Album 
grandiflorum,  Atrosanguineum, 
Caractacus,  Charles  Bagley, 
Charles  Dickens,  Delicatis- 
simum, Everestianimi,  Gigan- 
teum,  Hannibal,  H.  H.  Hunne- 
well, James  Bateman,  Lady 
Armstrong,  Lee's  Purple,  Old  Port,  Purpureum,  Pur- 
pureum grandiflorum,  Roseum  elegans. 

The  list  noted  above  constitutes  the  iron-clad  varie- 
ties for  the  vicinity  of  Boston.  The  expression  "iron- 
clad "  does  not,  however,  indicate  that  these  varieties 
can  be  promiscuously  planted  without  proper  attention 
to  their  requirements.  That  Rhododendrons  do  suc- 
ceed under  conditions  of  comparatively  poor  soil  and 
exposure  is  not  an  indication  that  they  are  happy  under 
such  conditions.  Rhododendrons  must  have  the  proper 
conditions  of  soil,  exposure  and  moisture  in  order  to 
give  the  most  satisfactory  returns  in  growth  and  flower. 
Soil  conditions  do  not  necessarily  involve  an  extended 
outlay  in  preparation,  provided  the  original  soil  is  of  a 
good,  ordinary  composition  such  as  would  maintain 
common  garden  products  to  good  advantage,  but  it  is 
desirable  to  add  25  per  cent  of  well-rotted  leaf-mold, 
thus  providing  that  peculiar  humus  that  the  Rhododen- 
dron seems  best  to  thrive  in.  On  the  other  hand,  care 
must  bo  taken  that  this  percentage  is  not  largely  in- 
creased, as  frequent  instances  arise  where  beds  have 
been  prepared  with  too  large  a  percentage  of  leaf -mold, 
with  the  result  that  where  the  Iteds  have  once  dried  out 
the  texture  of  the  soil  becomes  like  that  of  a  very  dry 
sponge.  When  the  soil  is  in  such  condition  it  is  impos- 
sible to  wet  it  down  artificially  in  a  satisfactory  manner. 
The  exposure  need  not  necessarily  be  confined  to  shel- 
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tered  locations,  provided  soil  conditions  are  sufficiently 
favorable  to  maintain  a  vigorous  and  healthy  growth. 
Fertilizers  can  be  applied  to  Rhododendrons  to  increase 
the  after-growth,  although  it  is  not  desirable  that  they 
be  applied  directly  to  the  roots.  Stable  manure  should 
perhaps  never  be  worked  through  the  soil  until  it  has 
been  allowed  to  thoroughly  weather  by  being  first  ap- 
plied as  a  mulch  on  the  surface  of  the  ground.  Here, 
again,  it  is  essential  that  care  be  taken  in  working  in 
such  fertilizer  that  it  be  done  in  such  a  manner  that 
the  fine,  fibrous  roots  of  the  Rhododendron  which  are 
so  close  to  the  surface  of  the  soil  be  not  seriously  dis- 
turbed. It  is  perhaps  better  to  leave  the  fertilizer  as  a 
mulch  on  the  surface  of  the  ground  without  attempting 
to  work  it  generally  into  the  soil.  During  the  winter 
months  a  raking  of  leaves  should  be  worked  through 
the  beds  to  a  depth  of  six  inches  to  a  foot,  and  it  is 
better  that  the  gardener  be  not  over-particular  in  raking 
away  these  leaves  in  the  spring,  leaving  the  bare  sur- 
face of  the  ground  exposed,  with  the  consequent  injury 
to  the  surface  roots  of  the  Rhododendron  through 
drought  conditions.  Where  it  is  possible  to  provide  a 
somewhat  shaded  location  with  an  eastern  or  northern 
exposure  the  Rhododendron  will  succeed  better  than 
under  conditions  of  southern  or  western  exposure.  A 
southern  exposure  necessitates  careful  shading  of  the 
plants  throughout  the  winter  in  order  to  prevent 
injury  from  alternate  freezing  and  thawing  in  the  late 
winter  months  or  by  blasting  of  the  flower-buds  through 
too  early  growth  with  its  consequent  injury  from  late 
spring  frosts.  When  massed  against  a  background  of 
evergreens  the  Rhododendron  perhaps  shows  to  its  best 
advantage,  but  with  the  use  of  the  taller-growing  varie- 
ties they  make  tall,  showy  banks  of  Rhododendrons 
alone.  The  greatest  cause  for  disappointment  in  the 
use  of  the  imported  Rhododendron  occurs  through  lack 
of  discrimination  in  the  selection  of  varieties  and  also 
in  the  manner  of  propagation  of  these  varieties.  Rho- 
dodendi'ons  grafted  on  Shododendron  PonHctim,  a 
native  of  southern  Europe  and  Asia  Minor,  cannot  be 
depended  on  for  best  success,  as  no  matter  how  hardy 
the  top  of  the  plant  may  be,  unless  the  junctions  of  the 
graft  are  below  the  surface  of  the  soil  so  that  the  stalk 
itself  is  protected,  nothing  but  disappointment  can 
result,  since  the  roots  of  the  plant  are  killed  and  there 
is  nothing  from  which  the  top  can  draw  nourishment. 
So  far  as  possible  varieties  must  be  selected  that  are 
either  grown  from  layers  or  worked  on  some  perfectly 
hardy  stock,  such  as  Rhododendron  maximum  or  JR. 
Catawhiense.  R.  Catawbiense  and  its  various  forms 
have  constituted  the  main  part  of  the  plants  that 
have  been  imported,  while  the  R.  maxirmim  has  until 
lately  been  practically  lost  sight  of,  though  the  fact 
remains  that  for  many  years  R.  niaxiimim  has  con- 
tributed to  the  establishment  of  a  class  of  hardy 
forms  such  as  the  variety  Delicatissimum,  in  which 
one  finds  the  vigor  of  growth  and  size  of  foliage  indica- 
tive of  the  Maximum  parentage,  while  the  abundance  of 
bloom  and  color  can  be  traced  to  that  other  parent,  R. 
Catawbiense.  Some  other  varieties  are  in  commerce 
that  have  had  similar  hardy  parentage,  and  some  seed- 
lings are  known  in  this  country  which  combine  great 
merits  but  which  up  to  the  present  time  have  not  been 
offered  or  propagated  largely.  Among  these  could  be 
mentioned  the  variety  "James  Comley,"  a  seedling 
originated  by  James  Comley  on  the  estate  of  Francis  B. 
Hayes,  of  Lexington,  for  which  the  Massachusetts 
Horticultural  Society  awarded  a  silver  medal  in  1898. 
The  great  objection  to  the  use  of  Hybrid  Rhododendrons 
has  been  their  cost  and  the  length  of  time  that  was 
necessary  to  wait  for  the  smaller  plants  to  make  satis- 
factory height  for  producing  landscape  effects.  Con- 
sequently, the  landscape  architects  of  recent  years  have 
sought  a  variety  of  Rhododendron  that  would  combine 
vigor  of  growth,  blooming  quality  and  perfect  hardi- 
ness. Experiments  made  with  collected  plants  of  R. 
maximum  taken  from  various  localities  have  proved 
that  this  plant  is  practical  for  such  purposes;  and  the 
outcome  of  such  experiments  has  been  that  such  large 
private  estates  as  those  of  William  Rockefeller,  W.  L. 
Elkins,  Mrs.  Eliot  F.  Shepard,  and  others,  have  very 
largely  been  stocked  with  collected  plants  of  R.  maxi- 
mum, supplied   in  car-load  lots  and  in  sizes  ranging 


from  8-foot  bushy  specimens  down  to  small  plants  that 
could  be  grown  on  for  future  flower  and  foliage  effects. 
These  plants  are  taken  from  localities  where  the  plants 
are  growing  either  in  the  open  or  under  moderate  shade 
conditions  and  have  been  pruned  by  the  natural  process 
of  fire,  resulting  in  a  vigorous  growth  of  a  more  or  less 
bushy  and  compact  nature  and  growing  in  soil  of  suffi- 
cient richness  to  assure  their  digging  with  a  large 
amount  of  clinging  earth.  With  proper  care  in  trans- 
portation and  after-cultivation  the  results  show  a  sur- 
prisingly small  loss  of  plants.  Plants  collected  under 
these  ideal  conditions  give  entirely  satisfactory  results, 
but  so  far  as  these  conditions  of  careful  digging,  pack- 
ing, transportation  and  after-culture  are  violated,  the 
results  are  correspondingly  less  satisfactory. 

The  areas  from  which  the  plants  can  be  collected 
under  the  conditions  mentioned  above  are  very  re- 
stricted and  soon  become  exhausted  of  the  plants. 
There  seems  to  be  no  limit  to  the  size  of  the  plants 
that  can  be  transplanted  with  success,  as  broad  masses 
12  feet  high  and  as  much  in  diameter  frequently  are 
moved  and  show  practically  no  set-back  in  the  trans- 
planting. J.  Woodward  Manning. 

INDEX. 

For  many  other  names,  see  supplementary  list. 

Beruginosum,  10.  fragrans,  5.  ovatum,  16. 

album,   3,   4,   6,  12,  Hammondi,  15.  Ponticum,  4. 

14  and  suppl.  hirsutiim,  13.  praecox,  20. 

arbutifolium,  15.  jasminiflorum,  11.  punctatum,  14. 

arboreum,  6.  Keiskei,  17.  puniceus,  6. 

atrovirens,  19.  Kingianum,  6.  purpureum,  3. 

azaleoides,  5.  limbatum,-6.  Purshii, 'S. 

Batemani,  10.  maximum,  3,  5.  roseo-album,  7. 

brachycarpum,  8.  Metternichi,  9.  roseum,  3. 

Californieum,  1.  minus,  14.  sempervirens,  19. 

campanulatum,  10.  miicroniilatum,  18.  splendens,  7. 

Catawbiense,  2.  myrtifolium,  16  and  stramineum,  7. 

Caucasieum,  7.  suppl.  Wallichi,  10. 

cinnamomeiim,  6.  Nilagirieum,  6.  Washingtonianum, 

Dahurieum,  19.  odoratuni,  5.  1. 

daphnoides,  15.  olecefolium,  15.  Wilsoni,  15. 

fernigineura,  12.  ovalifolium,  16.  Windsorii,  6. 
flavidum,  7. 

A.  Foliage  and  ovary  not  lepidote: 
buds    tvith    many    imbricate 
scales,     Enrhododendron. 
B.  Lvs.  glabrous  beneath  or  only 
pubescent  when  young. 
C.  Plants  with  coriaceous ,  per- 
sistent lvs. 

D.  Pedicels  glabrous 1.  Californieum 

DD.  Pedice Is   pubescent   or 
glandular. 
E.  Under  side   of  lvs. 
whitish. 
F.  Calyx  -  lobes    much 

shorter  than  ovary.  2.  Catawbiense 
FP.  Calyx-lobes  about  as 

long  as  ovary 3.  maximum 

EE.  Under  side  of  lvs.  pale 

green 4.  Ponticum 

CC.  Plants  with  lvs.  rather  thin, 
falling   off   the   second 

spring,  2-3%  in.  long 5.  azaleoides 

BB.  Lvs.    tomentose    or    pubescent 
beneath. 
C.  Yowng  branches   and  ovary 
tomentose. 
D.  Shrub  attaining  25  ft.  in 
height,  or  tree  becoming 
40  ft.:  plant  half-hardy.  G.  arboreum 
DD.  Shrub,  2-4  ft.  high,  rarely 
10  ft.  high:  plant  hardy. 
E.   Corolla  5-lobed,  spotted 
greenish. 
F.  The  lvs.  acute  at  both 

ends 7.  Caucasicum 

FF.   The     lvs.    obtuse    at 

both  ends 8.  brachycarpum 

9.  Mettemichi 
EE.  Corolla  5-7-lobed,  spot- 
ted purple. 
CC.  Young  branches , pedicels  and 

ovary  glabrous 10.  campanulatum 
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AA.  Foliage    lepidote    or    glandular, 

rarely    more   than   3   in.   long: 

ovary  lepidote.  Lepidorhodium . 

B.   Corolla  with   cylindric   tube, 

thrice  as  long  as  lobes 11.  jasminiflorum 

BB.   Corolla  campanulate  or  funnel- 
form;  lobes  as  long  or  twice 
as  long  as  tube. 
C.  IjVs.  persistent;  corolla  lepi- 
dote outside. 
D.  Style  hardly  twice  as  long 
as  ovary,  shorter  than 
stamens:     Ivs.    often 
slightly  crenulate. 
E.  The  Ivs.  without  hairs.l2.  ferrugineum 

EE.  The  his.  ciliate V.i.  hirsutum 

DD.  Style  at  least  thrice  as  long 
as  ovary. 

E.  Fls.  pink  or  white U.  punctatum 

15.  arbutifolium 
1(5.  myrtifolium 

EE.  Fls.  pale  yellow 17.  Keiskei 

CC.  Zivs.  deciduous  or  semi-per- 
sistent:  corolla  not  lepi- 
dote outside:  fls.  very  early 
in  spring  from  lateral  1-fld. 
buds  at  the  ends  of 
branches 18.  mucronulatum 

19.  Dahuricum 

20.  praecox 

1.  Calif6rnicum,  Hook.  Shrub,  8  ft.  high,  sometimes 
to  20  ft.,  glabrous:  Ivs.  oblong,  shortly  acuminate,  pale 
green  beneath,  3-G  in.  long,  sometimes  crowded  beneath 
the  fls. :  clusters  many-fld. :  calyx  minute  ;  corolla 
broadly  campanulate,  with  oval  crisped  lobes,  rosy  pur- 
ple or  pink,  paler  towards  the  center,  spotted  yellow 
within,  about  2  in.  across,  rich  carmine  in  bud;  sta- 
mens 10,  with  purple  anthers:  ovary  with  appressed 
silky  hairs.  May,  .June.  Calif,  to  Ore.  B.M.  4863.- 
Var.  Washingtonianum,  Zabel  (If.  Washing foniannm 
and  probably  i?.  Californicum,  var.  maximum,  Hort.), 
is  not  much  different,  but  has  yellow  anthers;  it  has 
proved  as  hardy  as  R.  Catawbiense. 

2.  Catawbiense,  Pursh.  Figs.  2109,  2110.  Shrub,  6  ft. 
high,  rarely  20  ft. :  Ivs.  rounded  at  base,  oval  to  oblong, 
usually  obtuse  and  mucronulate,  glaucous  beneath,  3-5 
in.  long:  clusters  many-fld. ;  pedicels  rusty  pubescent: 
corolla  broadly  campanulate,  with  broad  roundish  lobes, 
lilac-purple,  about  1%  in.  across  :  ovary  rusty  tomen- 
tose.  June.  Va.  to  Ga.,  in  the  nits.  B.M.  1671.  L.B.C. 
12:1176.  — One  of  the  most  beautiful  of  native  shrubs, 
covering  extensive  tracts  of  land  in  the  southern  Alle- 
ghanies.    Hardy  as  far  north  as  New  England. 

3.  maximum,  Linn.  Ctkeat  Laurel.  Fig.  2111. 
Shrub  or  small  tree,  attaining  35  ft. :  Ivs. 
mostly  acute  at  base,  narrow-oblong  or 
lanceolate-oblong,  acute  or  shortly  acumi- 
nate, whitish  beneath,  4-10  in.  long:  clus- 
ters many-fld. ;  pedicels  viscid:  calyx-lobes 
oval,  as  long  as  ovary;  corolla  campanulate, 
deeply  5-lobedwith  oval  lobes,  usually  rose- 
colored,  spotted  greenish  within,  about  IJ^ 
in.  across:  ovary  glandular.  June,  July. 
N.  S.  and  Out.  to  Ga.  B.M.  951.  Em.  2:4.35. 
Mn.  1:1  and  3,  p.  22.  D.  10. -This  is  one  of 
the  hardiest  species,  being  hardy  as  far 
north  as  Quebec  and  Ontario.  Three  vars. 
have  been  distinguished:  var.  Alburn,  Pursh 
(li.  Purshii,  Don),  with  white  fls.;  var. 
purpvireum,  Pursh  (li.  p^lrpi^reum,  Don), 
with  purple  fls.,  and  var.  roseum,  Pursh, 
with  i>iiik  flowers.  This  species  and  the 
former  are  now  often  extensively  used  in 
park-planting  and  taken  by  the  car-loads 
from  the  woods.  If  pro[)erly  handled  and 
taken  from  a  turfy  soil  with  a  sufficient  ball  of  earth 
around  the  roots,  they  are  usually  successfully  trans- 
planted. 

4.  Pdnticum,  Ijinn.  Shrub,  10  ft.  high:  Ivs.  elliptic 
to  oblong,  acute,  Y>ale  green  beneath,  .3-5  in.  long:  clus- 
ters many-fld.;  pedicels  longer  than  fls.:  calyx-lobes  as 
iong  as  ovary,  the  lower  ones  half  as  long;  corolla  cam- 


panulate with  oval  lobes,  purple,  spotted  brownish  with- 
in, about  2  in.  across:  ovary  glandular.  May,  June. 
Spain,  Portugal,  Asia  Minor.  B.M.  650.  — This  species 
is  less  hardy  than  the  two  preceding  and  now  rarely 
found  in  cultivation  in  its  typical  form.  Var.  dlbum, 
Hort.,  has  white  flowers.  There  are  also  vars.  with  va- 
riegated and  one  with  purplish  leaves. 

5.  azaleoides,  Desf.  (-B.  frctgrans,  Hort.  H.  odordtnm, 
Hort.).  Hybrid  between  H.  Ponticum  and  Azalea  nu- 
diflora.  Slii'ub,  a  few  ft.  high:  Ivs.  leathery  but  thin, 
elliptic  to  oblong,  acute  at  both  ends,  dark  green  above, 
paler  beneath,  sometimes  pubescent  when  young:  fls. 
funnelform-carapanulate,  pinkish  or  whitish,  fragrant, 
l>2-2  in.  across;  calyx  with  ciliate  lobes.  May,  June. 
—  Of  garden  origin.  There  are  many  allied  forms  of  simi- 
lar origin  described  under  different  names.  The  name 
Azaleodendron  has  been  proposed  as  a  generic  name  for 
the  hybrids  between  Azalea  and  Rhododendron. 

6.  arbdreum,  Smith.  Fig.  2112.  Large  shrub  or  tree, 
attaining  40  ft.:  Ivs.  oblong  to  lanceolate,  acute,  rugose 
above,  distinctly  veined  and  whitish  or  ferrugineous- 
tomentose  beneath,  4-6  in.  long:  clusters  dense,  pedi- 
cels short:  calyx  minute;  corolla  campanulate,  blood- 
red,  pink  or  white,  usually  spotted,  1-13^  in.  across: 
ovary  ferrugineous-woolly  or  mealy,  usually  7-9-celled. 
March-May.  Himalayas.  B.R.  11:890.  P.M.  1:101.- 
Var.  dlbum,  DC.  (R.  album.  Sweet,  not  Blume).  Fls. 
white,  spotted  purple:  Ivs.  ferrugineous  beneath. 
S.B.F.G.  5:148.  Var.  cinnamdmeum,  Lindl.  Pis.  white, 
slightly  blushed,  darker  spotted  than  the  preceding: 
Ivs.  cinnamon-brown  beneath.  B.R.  23:1982.  Var.  lim- 
bd.tuin,  Hook.  Fls.  with  rosy  limb  and  white  throat, 
blotched  purple  at  base:  Ivs.  white  beneath.  B.M. 
5311.  Var.  Kingil,num,  Hook.  [11.  Kingicinum,  Watt.). 
Shrub:  Ivs.  broader,  sti-ongly  bullate,  very  dark:  fls. 
deep  scarlet;  filaments  rose-colored;  calyx  larger.  G.C. 
III.  26:306.  Var.  Nilagiricum,  Clarke.  Fls.  rose-colored 
to  deep  crimson,  spotted:  Ivs.  ferrugineous  beneath. 
B.M. 4381.  Gn.  36:710.  Var.  puniceum,  DC.  Fls.  purple 
or  scarlet:  Ivs.  white  beneath.  Var.  Windsorii,  Voss 
(B.  Windsorii,  Nutt. ).  Fls.  deep  crimson-scarlet; 
calvx  with  elongated  lobes:  Ivs.  white  beneath. 
B.M.  5008. 

7.  Caucdsicum,  Pall.  Dense  low  shrub,  2  ft.  high,  often 
with  procumbent  branches:  Ivs.  oval-oblong  or  narrow- 


2109.  Flovkrer-bud  of  Rhododendron  Catawbiense  (X  >2). 

These  buds  are  full-formed  in  the  fall.    Unless  these  large  terminal  buds  are 

produced,  the  bush  will  not  bloom  the  following  spring. 

elliptic,  acute,  dark  green  above,  ferrugineous  tomen- 
tose  beneath,  2-4  in.  long:  clusters  7-10-fl(l.;  pedicels 
short:  calyx  minute;  corolla  funiielform-caiiipanulate, 
with  emarginate  rounded  lobes,  pink  to  yellowish  white, 
spotted  greenish  within,  VA  in.  across.  June,  July. 
Caucasus.  B.M.  1145.- A  dwarf,  quite  hardy  species; 
late-flowering.     Var.  fld,vidum,   Regel.     Fls.   straw-col- 


The  native  Rhododendron  maximum 
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ored,  spotted  greenish  within.  Gt.  16:560.  Var.  stramin- 
eum,  Hook.,  is  similar,  but  with  fulvous  spots.  B.M. 
3422.  Var.  roseo-album,  Briot,  with  bhish  fls.,  changing 
to  white,  and  var.  spl6ndens,  Briot,  with  deep  pink  fls., 
are  said  to  bloom  very  early  and  may  be  hybrids.  R.H. 
1868:^11. 

8.  brachycirpum,  Don.  Shrub,  4  ft.  high,  sometimes 
10  ft.:  Ivs.  oval  to  oblong,  rounded  at  both  ends,  mu- 
cronulate  at  the  apex,  bright  green  above,  whitish  or 
ferrugineous-toraentulose  beneath,  2V2-6  in.  long:  fls. 
in  dense  clusters,  short-pedicelled;  calyx-lobes  short; 
corolla  carapanulate,  creamy  white,  spotted  greenish 
within,  13^-2  in.  across.  June.  Japan.  G.P.  1:293.— 
Has  proved  quite  hardy,  but  is  yet  rare  in  cultivation. 

9.  M6tterniclii,  Sieb.  &  Zucc.  Shrub,  4  ft.  high:  Ivs. 
oblong  or  oblong  -  lanceolate,  narrowed  at  both  ends, 
acute  or  obtuse,  ferrugineous-tomentose  beneath,  3-6  in. 
long  :  clusters  8-1.5-fld. ;  calyx  minute  ;  corolla  cam- 
panulate,  5-7-lobed,  rose-colored,  spotted  purple  within, 
13^-2  in.  across;  stamens  10-14.  May,  June.  Japan. 
S.Z.  1:9.  — Like  the  preceding  hardy,  but  rare  in  cultiva- 
tion. 

10.  campanul^tum,  Don.  Shrub,  attaining  16  ft. :  Ivs. 
elliptic  to  elliptic-oblong,  usually  rounded  at  both  ends, 
ferrugineous-tomentose  beneath,  3-6  in.  long:  clusters 
many-fld.;  pedicels  short:  calyx -lobes  short;  corolla 
campanulate,  pale  purple  or  pale  lilac  or  almost  white, 
with  few  purple  spots,  2  in.  across.  June.  Himalaya. 
B.M.  3759.  L.B.C.  20:1944.  S.B.F.G.  11.  3:241.  Gn.  48, 
p.  108.— This  is  one  of  the  hardiest  of  the  Himalayan 
species.  Var.  serugindsum,  Nichols.  {B.  ceruginosum 
Hook.  f. ).  Lvs.  with  verdigris-colored  tomentum  be 
neath.  Var.  Batemani,  Nichols.  {It.  Bcitemani,  Hook.). 
Of  more  robust  habit  and  with  larger  flowers.  B.M. 
5387.  Var.  Wallichii,  Hook.  Lvs.  with  lax,  often  cadu- 
cous tomentum.  and  with  densely  woolly  petioles:  co- 
rolla more  highly  colored.    B.M.  4928. 

11.  jasminifldrum,  Hook.  Small  shrub:  lvs.  subver- 
ticillate,  obovate  to  oblong,  acute,  glabrous,  lepidote  be- 
neath, 1/^-3  in.  long:  clusters  many-fld.;  pedicels 
short:  calyx  minute;  corolla  almost  salver-shaped,  with 
the  tube  2  in.  long  and  spreading  limb,  fragrant,  white, 
blushed  outside  below  the  limb,  the  anthers  forming  a 
red  eye;  style  shorter  than  stamens,  included.  Winter. 
Java,  Malacca.  B.M.  4524.  I.H.  6:203.— A  distinct  spe- 
cies, very  unlike  other  Rhododendrons  ;  it  requires  a 
warm  greenhouse. 

12.  ferrugineum,  Linn.  Shrub,  2  ft.  high,  glabrous: 
lvs.  elliptic  to  oblong-lanceolate,  acute,  densely  lepidote 
beneath,  1-2  in.  long:  clusters  many-fld.:  calyx-lobes 
short;  corolla  funnelforra -campanulate,  with  the  tube 
about  twice  as  long  as  limb,  pink  or  cannine,  about  % 
in.  across.  June -Aug.  Mts.  of  middle  Eu.  L.B.C. 
1:65.  Gn.  29,  p.  358.— Dwarf,  hardy  shrub,  handsome 
for  rockeries.  Var.  dlbum,  Sweet,  has  white  flowers. 
S.B.F.G.  11.3:258. 

13.  hiraCltum,  Linn.  Shrub,  3  ft.  high,  with  hirsute 
branches:  lvs.  oval  to  oblong,  ciliate,  light  green  and 
glandular  -  lepidote  beneath,  K-1  in.  long:  clusters 
many-fld.;  calyx-lobes  as  long  as  ovary;  corolla  similar 
to  that  of  the  preceding,  lobes  shorter.  June,  July 
Alps.  L.B.C.  5:479.  B.M.  1853. -Much  like  the  preced- 
ing, but  usually  thrives  better  in  cultivation  and  does 
not  dislike  limestone  soil. 

14.  punctatum,  Andr.  (JR.  m)nus,  Michx.).  Shrub,  6 
ft.  high,  with  slender  spreading  or  recurving  branches: 
lvs.  oval-  or  oval  -  lanceolate,  acute  at  both  ends,  gla- 
brous above,  glandular  -  lepidote  beneath,  2-5  in.  long: 
clusters  rather  few-fld.:  calyx  short;  corolla  broadly 
funnelform,  with  obovate  rounded  and  slightly  undu- 
late lobes,  usually  pale  rose  and  spotted  greenish  with- 
in, about  1  in.  across.  .June-Aug.  N.  C.  to  Ga.  B.M. 
2285.  B.R.  1:37.  Hardy. -Var.  dlbum,  Hort.    Fls.  white. 

15.  arbutifolium,  Hort.  (R.  dapJinoldes,  Rdmmondi, 
and  olecpfoliuw,  Hort.  i?.  Wilsoni,  Hort.,  not  Nutt.). 
A  hybrid  of  /(*.  ferruginenm  and  pnnctat\im.  Dense 
shrub,  4  ft.  high:  lvs.  elliptic  to  elliptic -lanceolate, 
acute  at  both  ends,  l>2-3  in.  long:  fls.  similar  to  those 
ot  S.  ferrtigineunifhut  larger.  June,  July.  — Of  garden 
origin.  Handsome  hardy  shrub,  perhaps  best  known 
under  the  name  i?.  WiLsoni  ;   this  name,  however,  had 


been  given  previously  to  another  hybrid  between  two 
Himalayan  species  and  should  not  be  used  for  this 
form. 

16.  myrtifdlium,  Lodd.  (B.  ovaUfolium,  Hort.  B. 
ovdttcm,  Hort.,  not  Hook.).  Hybrid  between  B.  puncta- 
tum  and  hirsutiim,  much  like  the  preceding,  but  lvs. 
generally  smaller  and  broader,  less  densely  lepidote  be- 
neath, l-2>2  in.  long,  sometimes  sparingly  ciliate  when 
young:  fls.  longer  pedicelled  and  calyx-lobes  narrower 
and  longer.  June,  July.  L.B.C.  10:908. —  Originated  in 
the  nursery  of  Loddiges. 


2110.  Rhododendron  Catawbiense  (X  3^). 


17.  Keiskei,  Miq.  Low,  sometimes  procumbent  shrub: 
lvs.  elliptic  to  lanceolate,  acute,  dull  green  above,  lepi- 
dote beneath,  13^-3  in.  long:  clusters  2-5-fld. ;  calyx 
minute;  corolla  broadly  funnelform,  divided  to  the  mid- 
dle into  rounded  lobes,  pale  yellow,  13^  in.  across;  sta- 
mens much  exserted.  May.  Japan.— Hardiness  not  yet 
determined. 

18.  mucronulitum,  Turcz.  {B.  DaJinricum,  var.  tnii- 
cronuldtum,  Maxim.).  Upright  shrub  attaining  G  ft.: 
lvs.  elliptic  to  oblong,  acute  at  both  ends,  slightly  crenu- 
late,  sparingly  lepidote  on  both  sides,  bright  green  above, 
pale  beneath:  fls.  3-6,  short-pedicelled;  corolla  funnel- 
form, almost  without  tube,  divided  to  the  middle  into 
oval  rounded  lobes,  rose-colored,  1-13^  in.  across.  March, 
April.  Dahuria,  N.  China,  Japan.  G.F.  9:65.  — Hardy 
shrub  valuable  for  its  very  early  fls.  (it  is  the  earliest  of 
all  hardy  Rhododendrons),  and  for  its  handsome  scarlet 
fall  coloring. 

19.  Dahtlricum,  Linn.  (Azdlea  Daliurica,  C.  Koch). 
Closely  allied  to  the  preceding  but  lvs.  smaller,  oval  to 
oval-oblong,  obtuse  at  both  ends,  revolute  at  the  margin 
and  ferrugineous beneath:  fls.  1-3.  March, April.  Siber., 
Dahur.,  Camschatka.  B.M.  17:636.  L.B.C.  7:605.  G.C. 
II.  17:295;  111.  12:701.  — Var.  semp6rvirens,  Sims  (var. 
atrovirens,  Edw.).  Lvs.  dark  green,  almost  persistent: 
fls.violet-purple.  B.M.  1888.   B.R.  3:194.  L.B.C.  16:1584. 

20.  precox,  Carr.  Hybrid  between  B,  ciliatum  and 
Dahuricum.  Low  shrub  with  persistent,  elliptic  or  oval 
lvs.,  sparingly  ciliate  or  glabrous,  ferrugineous-lepidote 
beneath,  1-2  in.  long  :  clusters  few-fld. :  calyx-lobes 
ovate,  ciliate;  corolla  broadly  funnelform,  pale  purple 
or  lilac,  13^  in.  across.  March,  April.  Of  garden  origin. 
R.H.  1868:210.  Gn.  38:761.  G.C.  II.  17:295;  III.  12:771. 
Less  hardy  than  the  preceding  species  but  handsomer. 
Here  belongs  also  Early  Gem,  with  larger  pale-lilac  fls. 
and  the  lvs.  somewhat  more  ciliate.    G.C.  II.  9:336. 

Great  niimbers  of  names  of  Rhododendrons  are  to  be  found 
in  current  literature,  but  the  plants  may  be  unknown  in  the 
American  trade.  The  following  list  will  explain  most  of  these 
names.  Some  of  them  belong  to  Azalea,  although  they 
may  not  be  accounted  for  iinder  that  genus  in  this  work. 
Ji.  Afghanicum,  Hort.,  not  Aitch.  =  R.  CoU'ettiauum. — 7.'. 
albiflorum.  Hook.  =  Azalea  albitiora.  —  Ji.  album,  Bhiim  . 
Small  shrub:  lvs.  oblong-lanceolate,  ferrugineous-lepidote  be- 
neath, 3-4  in.  long:  fls.  rather  small,  campanulate,  yellowish 
white.  Java.  B.M.  4972.  Tender.— J?.  AUaclarense,  Lindl. 
Hybrid  of  R.  arboreum  with  R.  Catawbiense  X  Ponticum.   Fls. 
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brieht  crimson  in  dense  heads.  B.R.  17:1414.— ii.  amvenum. 
Planch. =  Azalea  amcena.. —Ji.  Anthopbgon,!).  Don.  Low  shnib: 
Ivs.  elliptic-oblong,  ferrugineous-lepidote  beneath,  1>2  in.  long: 
fls.  small,  fmmelform,  yellowish  white,  %  in.  long;  stamens  5. 
Included.  Himalayas.  B.M.  3947.  Almost  hardy.— -B.  arbores- 
cens,  Torr.=  Azalea  arborescens. — li.  argenteum,  i.  Hook.  == 
R.  grande.— iJ.  Aucklandi,  Hook,  f .  =  R.  Griffithianum,  var. 
Aucklandi.— jK.  balscmiinceflbrum,  Hort.  Hybrids  of  the  Java- 
nese group,  with  double  pink,  yellow  and  white  fls.  G.C.  II. 
18:230  and  III.  12:769.  Gt.  37,  p.  2G5.  The  name  has  also  been 
■used  for  a  double  form  of  Azalea  ludica,  see  A.  Indica,  var. 
rosiflora.— -B.  barhatum,  Wall.  Tree,  attaining  60  ft.:  Ivs.  with 
setose  petioles,  elliptic-oblauceolate,  glabrous  and  pale  beneath, 
5-7  in.  long:  fls.  deep  red,  campanulate,  l>2in.  across,  in  dense 
clusters.  Himal.  F.S.  5:469-472.  Var.  Smithii,  Clarke.  Lvs. 
femigineously  subtomentose  beneath.  B.M.  5120.— ii.  bicolor, 
Don  =  Azalea  nudiflora.— iJ.  blandfordiwflbrum,  Hook.  Slen- 
der shrub,  8  ft.  high,  allied  to  R.  einnabarinum:  lvs.  oblong- 
lanceolate,  ferrugineous-lepidote  beneath,  2-3  in.  long:  fls. 
funnelform,  with  cylindric  tube,  brick-  or  orange-red,  yellow 
■within,  234  in.  long.  Himal.  B.M.  4930.  F.S.  11:1173.  I.H. 
3:112.  B.H.  7,  p.  47.  G.C.  1856:548  and  1871:236.  Gn.  15:169  (as 
E.  einnabarinum).— -B.  Bobthii,  Nutt.  Shrub,  6  ft.  high,  often 
epiphytal:  lvs.  ovate-oblong,  or  oblong-lanceolate,  hirsute 
above  when  young,  minutely  lepidote  beneath,  4-5  in.  long:  fls. 
in  dense  clusters,  campanulate,  yellow,  l^iu.  across.  Himal. 
B.M.  7149.  I.H.  5:174.— /i.  Brookeanurn.  Low  shrub,  often 
epiphytal,  with  glabrous  purple  branches;  lvs.  oblong-lanceo- 
late, pale  beneath,  6-9  in.  long:  fls.  funnelform-campanulate, 
orange-  or  golden  yellow,  2%  in.  across.  Borneo.  B.M.  4935. 
P.S.  5,  p.  477  and  12:1238-39.    G.C.  III.  9:621.— i?.  calendu- 


2111.   Rhododendron  maximum  (X  %). 

lAceum,  Torr.  =  Azalea  ca\en(iulaeea,.—Ii.  calophyllum,  Nutt. 
Shrub,  3  ft.  high:  lvs.  oblong-ovate  or  elliptic,  glossy  above, 
lepidote  beneath,  3-5  in.  long:  fls.  4-5,  tubular-cam panulate, 
•white,  slightly  tinged  yellowish  green,  3  in.  across.  Himal. 
B.M.  5002.  F.S.  22:2,'i40.— 7i'.  camellioefldrum.  Hook.  f.  Shrub, 
fi  ft.  liigh,  often  epiphytal:  lvs.  elliptic-lanceolate,  ferrugineous- 
lepidote  beneath,  2-3 in.  long:  fls.  1-2,  short-pedicelled,  broadly 
campanulate,  white  or  slightly  tinged  rose,  134  in.  across;  sta- 
mens 16.  Himal.  B.M.  4932. — li.  campylocdrpnm.  Hook.  f. 
Shrub,  6  ft.  high:  lvs.  elliptic,  obtuse,  mucronulate,  glaljrous 
and  glaucous  beneath,  2-334 in.  long:  fls.  several,  campanulate, 
yellow,  fragrant,  to  234  in.  across.  Himal.  B.M.  4968.  Gn. 
54:1186.  G.C.  n.  21:833;  III.  11:501  and  12:699.-/«.  Canadense, 
Dipp.=Azalea  Canadensis,  described  on  p.  122,  Vol.  l.—K. 
Cavrbni,  Andre.  Hybrid  of  R.  formosum  and  Veitchi.  Fls. 
white,  usually  slightly  tinged  rose,  fragrant,  334  in.  across. 
R.H.  1885:60.— i£.  Oh&mpionce,  Hook.=Azalea  Championre, 
O.  Ktze.  It  seems  not  yet  introduced.  B.M.  4609. — It.  chrys- 
dnthum.  Pall.  Low  slii-ub,  2  ft.  high:  lvs.  elliptic-oblong,  acute, 
1-2  in.  long,  ferrugineous  beneath:  fls.  few,  slender-pediceled, 
broadly  campanulate,  yellow,  l34  in.  across.  Siberia,  Kams- 
chatka.  Hardy. —  It.  cilidtmn,  Hook,  f.  Small  shrub,  2-4  ft.: 
lvs.  elliptic,  acuminate,  pilose  above,  ciliate,  pale  and  lepidote 
beneath,  2  in.  long:  fls.  several,  campanulate,  pale  purple,  134  in. 
across.  Himal.  P.F.G.  3:83.  Var.  roseo  album.  Hook.  Fls. 
larger,  white,  tinged  rose.  B.M.  4648.  F.S.  8:766.  Gt.  16:563.— 
Ji.  ciliicdlyx,  Franch.  Small  shrub:  lvs.  elliptic-obovate, 
shortly  acuminate,  ciliate,  pale  and  lepidote  beneath:  fls.  7-10, 
campanulate,  white,  2  in.  across.  Yunnan.  R.H.  1899:36. — It. 
einnabarinum,  Hook,  f.  Slender-liranched  shrub:  lvs.  elliptic 
to  elliptic-lanceolate,  lepidote  beneath,  2-3  in.  long:  fls.  many, 
nodding,  tubular-campanulate,  rose-orange  or  brick-rod,  iK  in. 
long.  Himal.  Var.  palliduiii,  Hook.  Lvs.  glaucous  beneath: 
fls.  pale  rose,  spotted  rcil  witliin.  B.M.  4788.  Var.  Royloi, 
Hook.  Lvs.  femigiiieoiis  licneath:  fls.  larger,  of  l)rightor  color. 
Gn.  44:940.  G.C.  II.  21:765  and  III.  1:2709.— if.  clividnum. 
Hook.    Hybrid  of  R.  arboreum  album  and  Catawbiense.    Fls. 


white,  blushed  and  spotted  carmine.  B.M.  4478.— i?.  eitrlnum, 
Hassk.  Small  shrub:  lvs.  elliptic-oblong,  obtuse,  lepidote  and 
pale  beneath,  13^-2  in.  long:  fls.  several,  nodding,  campanulate, 
pale  yellow,  %  in.  long,  fragrant.  Java.  B.M.  4797.  Tender. — 
R.  Collettidnuin,  Aitch  &  Hemsl.  Shrub,  10  ft.  high:  lvs.  ellip- 
tic-lanceolate, brovmish  lepidote  beneath,  1)4-3  in.  long:  fls. 
short-pedicelled,  funnelform,  white,  1  in.  long.  Afghan.  B.M. 
7019.  G.C.  III.  4:297.-ii.  CunninghamU'iion.  Hybrid  of  R. 
arboreum,  var.  cinnamomeum  and  R.  maximum,  var.  album. 
Fls.  white,  spotted  purple.  Moore,  Gard.  Mag.  Bot.  1851:121. 
Not  to  be  confounded  with  R.  Cunningliam's  White,  a  variety  or 
hybrid  of  R.  Caucasicum,  which  is  a  dwarf  and  hardy  shrub, 
much  used  in  Germany  as  a  stock  for  grafting  hardy  varieties. 
R.  Ddlhousice,  Hook.  f.  Straggling  shrub,  attaining  8  ft.,  often 
epiphytal:  lvs.  elliptic,  rusty-lepidote  beneath,  4-5  in.  long: 
fls.  3-5,  campanulate,  yellow,  changing  to  white,  fragrant, 
43^in.  across.  Himal.  B.M.  4718.  Gn.  28:.511.  F.S.  5:466-68. 
Gn.  48,  p.  108.  Remarkable  for  the  large,  lily-like  fragrant  fls. 
A  double-fld.  variety  is  figured  in  Gn.  13,  p.  517.  R.  Dalhousiss 
hybridum  (B.M.  5322)  is  a  hybrid  with  R.  formosum  and  R. 
Dalhousia9  Vietorianum  (F.S.  23:2466),  a  hybrid  with  R. 
Nuttallii. — R.  Daviesi,  Hort.  Hybrid  of  R.  Javanicum  and  re- 
tusum,  with  tubular  orange-red  fls.  F.M.  20:474.  Not  to  be 
confoundedwith  Azalea  Daviesi,  see  Vol.  I,  p.  V20.—R.  decorum, 
Franch.  Shrub:  lvs.  oblong-ovate,  glabrous,  glaucous  beneath: 
fls.  broadly  campanulate,  white  or  pink,  to  2  in.  across;  sta- 
mens 16.  Thibet,  Yunnan.— iJ.  Delavdyi,  Franch.  Tree:  lvs. 
oblong-lanceolate,  rufous-tomentulose  beneath:  fls.  in  large, 
dense  heads,  deep  red,  broadly  campanulate,  1  in.  across. 
Yunnan.—/?.  Edgeworthii,  Hook.  f.  Straggling  shrub,  often 
epiphytal:  lvs.  ovate-lanceolate,  blackish  green  and  reticulate 
above,  ferrugineous-tomentose  below,  3-4  in.  long:  fls.  few, 
broadly  campanulate,  white,  tinged  rose,  with  broad,  waved 
lobes,  434  in.  across.  Himal.  B.M.  4936.  F.S.  8:797-98.— if. 
eximium,  Nutt.  =  R.  Falconeri,  var.  eximium.— if.  Fdlconeri, 
Hook.  f.  Shrub  or  tree,  attaining  30  ft.:  lvs.  elliptic  or  obo- 
vate,  rttsty-tomeutose  beneath,  8-10  in.  long:  fls.  many,  cam- 
panulate, 8-10-lobed,  white,  with  a  dark  purple  blotch  within, 
1-2  in.  across.  Himal.  B.M.  4924.  F.S.  5:477-80;  11:1166-67. 
Gt.  19:658.  Gn.48,p.  103;  49, p. 441.  G.C. III. 20:749.  Remarkable 
for  its  very  large  lvs.,  sometimes  to  13^  ft.  long.  Var.  eximium. 
Hook.  Fls.  rose-colored  and  not  spotted.— if.  fastubsum,  var. 
flore  pleno,  Vanhoutte.  Hybrid  of  R.  Catawbiense  and  R.  Pon- 
ticum.  Fls.  lilac-purple,  semi-double.  F.S.  2:143.  Almost 
hardy. — R.  Fdrrerce,  Tate  =  Azalea  Farreras.- if.  fldvum,  Don 
=  A.  Pontica.— if.  Fordii,  Hemsl.  Shrub:  lvs.  lanceolate, 
glabrous,  2-3  in.  long:  fls.  few,  pure  white,  134  in.  across.  S. 
China.— if.  formbsuin.  Wall.  (R.  Gibsoni,  Paxt.).  Slender 
shrub,  8,  ft.  high:  lvs.  oblong-obovate,  ciliate,  pilose  above, 
glaucous  and  lepidote  beneath,  1-234  in.  long:  fls.  few,  funnel- 
form-campanulate, white,  tinged  pink,  134-2  in.  across.  Hima- 
laya Mts.  B.M.  4457.  P.M.  8:217.  G.C.  III.  17:711.— if.  J'ors- 
terianum,  Hort.  Hybrid  of  R.  Edgeworthii  and  Veitchii.  Fls. 
large,  white.— if.  Fortunei,  Lindl.  Shrub,  12  ft.  high,  with  stout 
branches,  glabrous:  lvs.  oblong,  acute,  glaucous  beneath, 
5-7  in.  long:  fls.  many,  broadly  campanulate,  7-lobed,  rosy 
lilac;  stamens  14.  B.M.  5596.  Almost  hardy.— if.  fulgens. 
Hook.  f.  Allied  to  R.  campanulatum,  but  smaller:  fls.  deep 
blood-red,  in  a  dense  head.  Himal.  B.M.  5317.  F.S.  8:789.— if. 
Gibsoni,  Paxt.  =  R.  formosum.— if.  glaiicum.  Hook.  f.  Small 
shrub,  3  ft.  high:  lvs.  elliptic-oblong,  lepidote,  glaucous  be- 
neath, 2-4  in.  long:  fls.  5-8,  campanulate,  rose-colored,  13^  in. 
across.  Himal.  B.M.  4721.  F.S.  7:672.— if.  fl-m/ide,  Wight  (R. 
argenteum.  Hook.  f.).  Tree,  to  40  ft.:  lvs.  oblong-obovate, 
acute,  glabrous,  white  beneath,  8-12  in.  long:  fls.  in  a  dense 
head,  campanulate,  5-8-lobed,  rosy  at  first,  changing  to  white, 
2-3  in.  across.  Himal.  B.M.  50.i4.  Gn.  48:1026.  F.S.  5:473-76. 
G.C.  11.17 :suppl.  June  10;  IIL  4:158  (suppl.) ;  27:105.  R.H.  1888, 
p.  197.  Var.  roseum,  Hook.  Fls.  rose-colored.  B.M.  6948.— if. 
Griffithianum,  Wight.  Shrub,  8  ft.  liigli,  glabrous:  lvs.  oblong, 
pale  beneath,  6-12  in.  long:  fls.  4-6,  broadly  campanulate,  white, 
fragrant,  3  in.  across  or  more.  Himal.  Gt.  15:517.  Var. 
Aucklandi,  Hook.  Fls.  7  in.  across.  B.M.  5065.  Gn.  20:303. 
R.H.  1855:8L  G.C.  IL  22:657;  III.  12:697.  Remarkable  for  its 
very  large  fls. — if.  Halopeanum,  Andre.  Hybrid  of  R.  arbo- 
reum and  Griffithianum.  Fls.  large,  blush.  R.H.  1896:428.— if. 
Udrrisii,  Hort.  Hybrid  of  R.  arboreum  and  Thompsoni.  Fls. 
deep  crimson,  spotted  within. — if.  Hodgsoni,  Hook.  f.  Shrub 
or  small  tree,  attaining  20  ft.:  lvs.  narrowly  obovate-oblong, 
whitish  or  brownish  tomentose  beneath,  8-18  in.  long:  fls.  in  a 
dense  head,  broadly  campanulate,  pale  purple,  2  in.  across. 
Himal.  B.M.  ,5.')52.  R.H.  1855:421;  1866:191.— if.  iiooArri,  Nutt. 
Shrub,  11  ft.  high:  lvs.  oblong-oval,  glabrous,  glaucous  below 
and  sparingly  chaffy  on  the  veins:  fls.  campanulate,  deep  crim- 
son, 1-1%  in.  across;  calyx  cup-shaped.  Himal.  B.M.  4920.— 
if.  Indicum,  Sweet  =  Azalea  Indica.— if.  irrordUim,  Franch. 
Shrub,  several  feet  high,  glabrous:  lvs.  oblong  to  oblong-lanceo- 
late, pale  beneath,  3-4  in.  long:  fls.  many,  funnelform-cam- 
panulate, 13^  in.  long,  white,  tinged  pink.  Yunnan.  B.M.  7361. 
—H.Javdnicum,'ii\\\n\o.  Largo  shrub,  glabrous:  lvs.  elliptic 
to  ol)long,  acute,  min\xtely  lepidote  beneath,  3-6  in.  long:  fls. 
many,  funnelform,  orange-yellow  to  brick-red,  2  in.  across. 
Winter.  Malayan  Archipel.  and  Renins.  li.M.  4336.  F.S. 
3:29.3-94;  6:576.  P.M.  15:217.  Var.  tul)iflonim.  Hook.  Lvs. 
smaller:  fls.  smaller  and  with  longer  tube,  salmon-pink.  B.M. 
68.50.— if.  Jenkinsi,  Nutt.=R.  Maddeni.— if.  Eamschdticum, 
Pall.  =»  Azalea    Kamschatica.— if.    Kendrickii,    Nutt.      Large 
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shrub:  Ivs.  lanceolate,  acuminate,  glabrous,  pale  beneath, 
4-7  in.  long:  fls.  many,  canipanulato,  bright  scarlet,  2  in.  across. 
Himal.  Var.  latit'oliuni.  Hook.  Lvs.  l)roa(ier,  oblons  lanceo- 
late, glandular  pul)escoiit  beneath  when  young.  B.M.  5129.— if. 
Keivense,  W.  Wats.  Hybrid  of  R.  Griftithianum  and  Hookeri. 
Fls.  large,  in  loose  heads,  crimson,  pink  or  almost  white.  Gn. 
42:885;  .52:1139.  G.C.  IH.  23:291.-7.'.  Kiysii,  Nutt.  Shrub, 
2-6  ft.  high,  with  ferrugineous  branches:  lvs.  elliptic-lanceo- 
late, glabrous,  pale  and  sparingly  scaly  beneath,  3-4  in.  long: 
fls.  many,  tubular,  with  short  erect  lobes,  brick-red,  1  in.  long. 
July.  Himal.  B.M.4875.  F.S.  11:1110.  Ot. 12:415.  Gn.48,p.l06.— 
iJ. £'o^scAi/i,  Simk.(R.myrtitolinni,Schott  <*s.-  Kotschy.notLodd.). 
Low  shrub:  lvs.  oblong-obovate,  <>l)tns(>,  niucrouulate,  shining 
above, ferrugineous-lepidote  beneatli,3>^-l  in.  long:  fls. few, tubu- 
lar-funnelform,  with  the  tube  outside  pubescent,  inside  villous, 
carmine,  %  in.  long:  style  shorter  than  ov.ai-y.  July.  Carpathian 
Mts.  Gn.  56,  p.  1.59.  Reichenb.  Ic.  Flor.  Germ.  17:1157,  figs.  2,3. 
—R.  lacteum,  Fraueh.  Tree:  lvs.  cordate,  !elliptic-ovate  to- 
mentulose  beneath:  fls.  in  dense  heads,  broadly  campanulate, 
6-lobed,  white,  1  in.  across.  Yunnan. — li.  lanatum.  Hook.  f. 
Shrub  or  small  tree:  lvs.  obovate  to  obovate-oblong,  with 
tawny  woolly  tomentum  beneath,  and  also  above  when  young, 
3-5  in.  long:  fls.  C-10,  broadly  campanulate,  yellow,  spotted  red 
within,  2-2^  in.  across.  Himal.  F.S.  7:684.  R.H.  1855:161. 
Almost  hardy.— if.  lancifolium,  Moench  =  R.  Ponticum. — R. 
lancifblium,  Hook,  f .  =  R.  barbatum.— if.  Lapponicum,  Wahl. 
Depressed  shi-ub;  lvs.  oval  or  oblong,  obtuse,  /^-J^  in.  long: 
fls.  3-6,  broadly  campanulate,  purple,  3^2  in.  aci-oss;  stamens 
5-8.  July.  Mts.  of  N.  Amer.,  N.  Eu.,  N.  Asia.  B.M.  3106. 
Hardy. — R.  ledifolittm,  Don  ^Azalea  rosmarinifolia.— if.  lepi- 
dotuiii.  Wall.  (R.  elseagnoides.  Hook.  f.).  Slender  shrub,  4  ft. 
high:  lvs.  obovate  to  lanceolate,  glaucous-green,  lepidote  be- 
neath, ^2-1/4  iu.  long:  fls.  1-3,  sometimes  many,  slender-pedi- 
celled,  broadly  campanulate,  yellow  or  dull  purple,  spotted 
within,  Kin.  across;  stamens  usually  8.  Himal.  B.M.  4657. 
Gn.  15:159.  G.C.  II.  22:297.  Var.  chloranthum.  Hook.  (R.  salig- 
num.  Hook.  f.).  Fls.  greenish  or  pale  yellow,  spotted  greenish: 
lvs.  narrow.  Var.  obovatum.  Hook.  Fls.  dark  purple,  larger: 
lvs.  obovate.— if .  leucdnthum,  Bunge  =  R.  rosmarinifolia,  var. 
alba. — if.  linearifdlium,  Sieb.  &  Zucc.  =  Azalea  linearifolia. — 
.B.  id6&i,  Veitch.  Slender  shrvib,  allied  to  R.  Malayanum:  lvs. 
elliptie-oblong:  fls.  almost  salver-shaped,  with  slender,  curved 
tube,  bright  crimson.  Winter.  Borneo.  The  R.  Lobbianum, 
T.  Moore  (F.M.  1:10),  belongs  to  R.  Brookeanum.— if.  Ziiis- 
combei,  W.  Wats.  Hybrid  of  R.  Fortunei  and  Thomsoni.  Fls. 
large,  rosered  to  crimson.- if.  macrdnthum,  Don  =  Azalea 
Indica,  var.  macrantha. — if.  macrocdrpos,  Grifl'.  =  R.  Dal- 
housise.— if .  macrosepalum,  Maxim.  =  Azalea  macrosepala. — 
R.  Mdddeni,  Hook.  f.  Shrub,  to  8  ft.:  lvs. elliptic-lanceolate, 
ferrugineous-lepidote  beneath,  4-7  in.  long:  fls.  3,  funnel- 
shaped,  white,  faintly  blushed,  to  4  in.  across:  stamens  18-20. 
Hunal.  B.M.  4805.  F.S.  9:912.  R.H.  1855:301.  I.H.  4:140.  Gt. 
9:277  (as  R.  Jenkinsi).— if.  Malayanum,  Jack.  Small  shrub  or 
small  tree:  lvs.  elliptic-lanceolate,  red-brown-lepidote  beneath, 
3-4  in.  long:  fls.  few,  salver-shaped,  dull  scarlet,  ?<4in.  long. 
Winter.  Malacca,  Java.  B.M.  6045.— if.  Mdnglesi,  Hort.  Hy- 
brid of  R.  Grifathianum  and  R.  hybridum  album  elegans.  Fls. 
large,  white,  spotted.  G.C.  II. 24:49;  III.  12:767.— if.  modestum. 
Hook.  f.  Small  shrub,  glabrous:  lvs.  elliptic-oblong,  greenish 
yellow  and  lepidote  beneath,  2-3  in.  long:  fls.  6-10,  broadly 
funnelform,.  pale  pink,  spotted  red  within,  13^  in.  across. 
Himal.  B.M.  7686. — if.  violle,  Sieb.  &  Zucc  =  Azalea  Sinensis. 
— if.  Moulmainense,  Hook.  Shrub:  lvs.  elliptic-lanceolate, 
glabrous,  4-5  in.  long:  fls.  many,  white,  funuelform-eampanu- 
late,  13^-2  in.  across.  Himal.  B.M.  4904.— if.  multicolor,  Miq. 
Small,  slender  shrub:  lvs.  whorled,  narrowly  elliptic-lanceo- 
late, 2-3  in.  long;  fls.  few,  funnelform-campanulate,  1  in.  long, 
yellow  or  dark  red.  Winter.  Sumatra.  B.M.  6769.  Tender. 
The  red-fld.  form  is  distinguished  as  var.  Ourtisi,  Hort.  Gn. 
56,  p.  62. — if.  myrtifolium,  Schott  &  Kotschy,  not  Lodd.  =  R. 
Kotschyi.  —  if .  niveurn,  Hook.  f.  Small  shrub,  allied  to  R. 
campanulatum :  lvs.  obovate-oblong,  whitish  tomentose  all 
over  at  first,  later  glabrous  above,  3-6  in.  long:  fls.  broadly 
campanulate,  light  rose-lilac  at  the  base,  within  wdth  5  purple 
spots,  2  in.  across.  Himal.  B.M.  4730.  Var.  fulva.  Hook.  Lvs. 
light  brownish  tomentose;  fls.  deep  purple-lilac.  B.M.  6827. — 
if.  Noblednum,  Lindl.  Hybrid  of  R.  arboreum  and  Caucasicum. 
Fls.  rosy  crimson.  B.R.  21:1820.— if.  nudiflbrum,  Torr.  = 
Azalea  nudiflora. — if.  NiUtalli,  Booth.  Shrub,  sometimes  epi- 
phytal, or  tree  30  ft.  high:  lvs.  elliptic-oblong,  reticulate,  pale 
and  lepidote  beneath,  6-12  in.  long:  fls.  4-12,  broad  funnelform, 
white,  tinged  yellow  within,  fragrant,  to  6  in.  across;  calyx 
large.  Him.al.  B.M.  .5146.  F.S.  13:1326-27.  Gn.  54,  p.  106.  G.C. 
II.  20:49;  III.  12:436  (siippl.).— if.  occidentale,  Gray  =  Azalea 
oceidentalis. — if.  obovatum,  Hook.  f.  =  R.  lepidotum,  var.  obo- 
vatum.—if.  obtusum.  Planch.  =  Azalea  Indica,  var.  obtusa.— 
R.  ovdtum.  Planch.  =  Azalea  ovata. — if.  parvifbllum,  Adams. 
Shrub,  3  ft.  high,  allied  to  R.  Lapponicum,  but  larger:  lvs.  not 
revolute  at  the  margin,  larger:  fls.  larger,  purple  or  white; 
style  much  longer  than  stamens.  Sibir.,  Kamseh.,  Japan.  Gt. 
26:904.— if.  pendulum.  Hook.  f.  Slender  shrab,  4  ft.  high:  lvs. 
elliptic  to  oblong,  acute,  ferrugineous-tomentose  beneath, 
13^-2  in.  long:  fls.  few,  broadly  campanulate,  white,  about  lin. 
across.  Himal.  F.S.  7:662.  G.C.  II.  17:429.— if.  Przewdlskii, 
Maxim.  Allied  to  R.  brachycarpum,  but  lvs.  glabrous  and  pale 
green  beneath:  fls.  white,  spotted  purple  within.  China. 
Hardy.— if.  puleherrimum,  Lindl.  Hybrid  of  R.  arboreum  and 


Caucasicum.  Fls.  pink,  paler  in  center,  spotted.  B.R.  21:1820. 
—if.  racenibsum,  Franch.  Snaall  upright  shrub:  lvs.  elliptic, 
glaucous  and  lepidote  beneath,  %-l)4in.  long:  fls.  from  axillary 
buds,  crowded  toward  the  end  of  branches,  campanulate,  light 
pink,  %-l  in.  across,  slightly  fragrant.  Yunnan.  B.M.  7301. 
Gn.  42:878.  G.C.  III.  12:63.— if.  retusum,  Bennett.  Shrub,  2  ft. 
high:  lvs.  obovate  to  obovate-oblong,  glabrous,  lepidote  be- 
neath, 2-2%  in.  long:  fls.  6-9,  tubular-funnel-shaped,  bright 
scarlet,  to  l3^in.  long.  Java.  B.M.  4859.  F.S.  10:1044.  I.H. 
2:70.  Tender.  — if.  Rhbdora,  Don  =  Azalea  Canadensis.  — if. 
rhombicum,  Miq.  =  Azalea  rhombica.— if.  RolHssoni,  Paxt. 
Small  tree,  30  ft.  high,  allied  to  R.  arboreum  and  probably  va- 
riety: lvs.  oblong,  wrinkled  above,  tawny-tomentose  beneath: 
fls.  in  a  dense  head,  campanulate,  deep  blood-red.  Ceylon. 
P.F.G.  1:7.  B.R.  20:25.— R.Rovellii.heroy.  Hybrid  of  R.  ar- 
boreum and  Dahuricum.  Fls.  rich  crimson.  R.H.  1868:190.- 
if.  Roylei,  Hook.  =  R.  cinnabarinum,  var.  Roylei.— if.  Russelli- 
diium.  Sweet.  Hybrid  of  R.  arboreum  and  Catawbiense.  Fls. 
rosy  crimson.  S.B.F.G.  II.  1:91. — if.  rubiijinbsurn,  Franch. 
Rigid  shrub,  3  ft.  high:  lvs.  oval  to  oblong-lanceolate,  densely 
ferrugineous  lepidote  beneath,  2-3  in.  long:  fls.  few,  broadly 
funnelform,  bright  rose-red,  1/^  in.  across.  Yunnan.  B.M.  7621. 
—if.  salignum,.  Hook.  =  R. lepidotum,  var.  chloranthum. — if. 
scabrifblium,,  Franch.  Small  rigid  shrub,  hispid:  lvs.  oblong- 
lanceolate,  ciliate,  hispid  above,  pale  and  lepidote  beneath, 
23^-3/^  in.  long;  several  few-fld.  clusters  at  the  end  of  branches: 
fls.  broadly  campanulate,  blush,  1%  in.  across.  Yunnan.  B.M. 
7159.— if .  SchUppenbachi,  Maxim.  =  Azalea  Schlippenbachi.— 
if.  semibarbdtum,  Maxim.  =  Azalea  semibarbata.— if.  serpyl- 
lUblium,  Miq.  =  Azalea  serpyllifolium.— if.  Sesterianum,  Hort. 
Hybrid  of  R.  Edgeworthi  and  formosum.  Fls.  large,  white.— 
if.  Shepherdii,  Nutt.  Shrub:  lvs.  oblong-lanceolate,  glabrous, 
pale  beneath,  3-4  in.  long:  fls.  in  a  dense  head,  campanulate, 
deep  scarlet,  2  in.  across.  Himal.  B.M.  5125.— if.  Shilsoni, 
Hort.  Hybrid  of  R.  barbatum  and  Thomsoni.  Fls.  dull  red. 
Gn.  57,  p.  261.— if.  Sinense,  Sweet  =  Azalea  Sinensis.— if. 
S«ifr»iowi,  Trautv.  Shrub  or  small  tree,  20  ft.  high :  lvs.  ellip- 
tic-oblong, grayish  white-tomentose  beneath,  3-5  in.  long:  fls. 
in  a  compact  head,  broadly  funnelform,  rosy-lilac,  spotted 
within,  3  in.  across.  Caucasus.  Gt.  35:1226.  B.M.  7495.  R.H. 
1899:500.  G.C.  III.  20:15.  Hardy.— if.  Smiiftii,  Sweet.  Hybrid 
of  R.  arboreum  and  Ponticum.  Fls.  rosy  purple.  S.B.F.G.  II. 
1:50.— if.  Smithii,  Nutt.  =  R.  barbatum,  var.  Smithi.— if.  Teys- 
mannii,  Miq.  Closely  allied  to  R.Javanicum:  lvs.  more  shining, 
not  lepidote  beneath :  fls.  somewhat  smaller,  pale  lemon-yellow. 
Sumatra,  Java.— if.  Thomsoni,  Hook.  f.  Shrub,  15  ft.  high; 
lvs.  obovate-oval,  glabrous,  glaucescent  beneath,  2-3  in.  long: 
fls.  6-8,  campanulate,  deep  blood-red,  2  in.  across;  calyx  large. 
Himal.  B.M.  4997.  R.H.  1855:121.  F.S.  7:688-690.— if.  <ri«d- 
rum.  Hook.  f.  Shrub,  6  ft.  high:  lvs.  ovate-lanceolate,  glau- 
coiis  beneath  and  with  feri-ugineous  scales,  2-3  in.  long:  fls. 
mostly  3,  slender-pedicelled,  broadly  campaniilate,  greenish 
yellow,  2  in.  across.  Himal.  F.S.  7:673.  G  C.  II.  18:45.  J.H. 
III.  30:193.— if.  Tschondskii,  Maxim.  =  Azalea  Tschonoskii.— 
if.  tubiflbrum,  DC.  =  R.  Malayanum.— if .  Ungerni,  Traiitv. 
Closely  allied  to  Smirnowi,  but  fls.  white:  calyx  with  longer, 
narrower  lobes.  July.  Caucasus.  Gt.  35:1226. — if.  Vdseyi, 
Gray  =  Azalea  Vaseyi.— if.  Veitchidnum,  Hook.  Shrub,  6  ft. 
high:  lvs.  obovate,  glaucous  beneath  and  vnth  scattered  fer- 
rugineous scales,  3-4  in.  long:  fls.  3-5,  broadly  funnelform,  with 
crisped  lobes,  pure  white,  5  in.  across.  Himal.  B.M.  4992.  F.S. 
14:1416.  A.F.  11:145.  Gn.  51,  p.  178.— if.  ?;enws<wm,  Sweet.  Hy- 
brid of  R.  arboreum  and  Caucasicum.  Fls.  rich  pink.  S.B.F.G. 
II.  3:285.— if.  t)i>3(iiMJn.,  Hook.  f.  Slender  shrub:  lvs.  oblong- 
lanceolate,  glaucous  and  scaly  beneath:  fls.  1-2,  from  axillary 
buds  at  the  end  of  branches,  funnelform,  rose-colored,  134  in. 
across.  Himal.  B.M.  5060.  F.S.  14:1408.  Var.  album,  Hort. 
Fls.  white.  R.H.  1866:251.— if.  viscbsum.,  Torr.  =  Azalea  vis- 
cosa.— if.  ^V^ghti,  Hook.  f.  Shrub,  attaining  14  ft.:  lvs.  obo- 
vate-oblong, cinnamomeous-tomentose  beneath,  6-8  in.  long: 
fls.  many,  campanulate,  yellow,  spotted  red  within,  2%  in. 
across.  Himal.  F.S.  8:792-93.— if.  ¥u7inanense,  Franch.  Up- 
right shriib:  lvs.  elliptic-lanceolate,  ciliate,  pilose  above,  pale 
and  sparingly  lepidote  beneath,  2-3  in.  long:  fls.  few,  funnel- 
form, white,  spotted  blood-red,  2  in.  across.  Yunnan.  B.M.  7614. 

Alfred  Rehder. 
BHODOLEIA  (Greek,  rose  and  smooth;  alluding  to 
rose-like  fls.  and  smooth  stem).  Hamameliddceoe.  A 
genus  of  2  species  of  small  tender  trees,  one  from  China 
and  the  other  from  Java  and  Sumatra.  Lvs.  evergreen, 
glabrous,  long-stalked:  fls.  about  5  together  in  a  com- 
pact head,  having  the  appearance  of  a  single  flower  sur- 
rounded by  bracts,  hermaphrodite;  petals  of  each  flower 
turned  tovrard  the  circumference  of  the  head;  stamens 
7-10:  ovary  of  2  carpels  united  at  base ;  capsule  several- 
seeded. 

Ghdrnpioni,  Hook.  A  tender  tree:  lvs.  shining,  coria- 
ceous, usually  ovate,  4-5  in.  long  ;  petioles  13^-2  in. 
long:  fl. -heads  resembling  a  semi-double  Camellia,  13^ 
in.  across,  bright  pink,  each  head  surrounded  by  several 
rows  of  imbricate  bracts:  petals  15-20  to  each  fl.-head. 
China.    B.M.  4509. -Cult,  in  S.  Calif. 

F,  W.  Barclay. 
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RHODOMYRTUS  (Greek,  rose-myrtle;  from  the  rose- 
colored  fls.  of  some  species  and  the  mj^rtle-like  foliage). 
Myrtcicece.  Five  species  of  tender  trees  or  shrubs,  one 
of  which  is  a  promising  fruit-plant  known  in  the  South 
as  Downy  Myrtle,  and  in  India  as  the  Hill  Gooseberry. 
This  is  a  handsome  evergreen  shrub  growing  6  ft.  or 
more  high  and  covered  with  broad,  glossy  Ivs.  of  great 
beauty.  The  pink,  5-petaled  fls.  are  borne  through  sev- 
eral weeks  in  greatest  abundance,  and  are  larger  than 
those  of  the  peach.  They  resemble  small  single  roses. 
The  fruits  are  as  big  as  cherries  and  taste  like  rasp- 


2112.  Rhododendron  arboreum  (X  %). 


(See  page  1522.) 


berries.  The  color  of  the  berries  is  dark  purple  and  the 
flesh  is  sweet  and  aromatic.  The  fruits  are  produced  in 
quantity  and  ripen  for  weeks,  beginning  in  late  summer. 
They  are  eaten  raw  or  made  into  jam.  The  Downy  Myrtle 
is  recommended  as  a  fruit-plant  for  Florida  by  the  Ameri- 
can Pomological  Society  and  it  is  being  tried  in  S.  Calif. 
In  the  South  it  is  generally  known  as  Myrtus  tomentosa. 
The  distinction  between  Rhodomyrtus  and  Myrtus  rests 
in  the  number  of  locules  of  the  ovary.  Myrtus  is  normally 
2-3-loculed,  with  many  ovules  in  each;  Rhodomyrtus  has 
1-3  locules  with  spurious  partitions,  making  the  ovary 
appear  2-G-loculed,  or  it  is  divided  into  numerous 
1-ovuled,  superposed  locules.  Myrtles  have  feather- 
veined  foliage;  the  Downy  Myrtle  has  3-nerved  Ivs.  The 
Downy  Myrtle  is  a  native  of  India,  Malaya  and  China; 
the  four  other  species  of  Rhodomyrtus  are  Australian 
and  not  in  cult.  Other  generic  characters:  Lvs.  oppo- 
site, 5-  or  3-nerved:  fls.  axillary;  calyx-lobes  persistent; 
petals  .5,  rarely  4;  stamens  numerous,  free;  berry  glo- 
bose or  ovoid,  with  few  or  many  seeds. 

tomentdsa,  Wight  (Myrtus  tomentbsa,  Ait.).  Downy 
Myrtle.  Hranclics  downy  above:  lvs.  elliptic  or  obo- 
vate,  short- stalked,  hoary  below:  peduncles  shorter 
than  the  lvs.,  1-3-fld.:  berry  3-celled  :  seeds  com- 
pressed, forming  2  rows  in  each  cell.    B.M.  250. 

E.  N.  Reasoner  and  W.  M. 

RHODORA.     See  Azalea  Canadensis. 

RHODORHiZA  (Greek,  rose  root;  the  root  and  wood 
furnish  tlie  fragrant  powder  known  as  hois  de  rose). 
Convoivuld.cecE.  li.  florida  is  a  tender  subshrub,  G-9  ft. 
high,  which  bears  white  fls.  something  like  a  morning- 
glory.  The  blossoms  are  about  an  inch  across  and  last 
only  a  day,  but  a  succession  is  maintained  (in  southern 


France)  from  early  June  till  August.  A  striking  fea 
ture  of  the  plant  is  its  terminal,  panicled  inflorescence. 
These  panicles  are  often  a  foot  high,  10  inches  wide  at 
the  base  and  contain  at  one  time  as  many  as  20  full- 
blown flowers  and  100  buds.  It  is  a  native  of  Teneriffe, 
and  has  been  introduced  into  southern  California  in  1901. 

Rhodorhiza  is  a  group  of  about  7  species,  all  from  the 
Canary  Islands,  which  Bentham  and  Hooker  regard  as 
a  section  of  the  genus  Convolvulus.  The  Rhodorhizas 
difi'er  from  typical  Convolvulus  in  having  the  capsule 
by  abortion  usually  1-seeded,  and  rupturing  irregularly 
at  the  base  instead  of  dehiscing  by  4  valves.  They  are 
prostrate  or  climbing  herbs  or  erect  subshrubs,  some- 
times spinescent:  lvs.  entire,  dentate,  undulate  or  lobed: 
corolla  broadly  or  narrowly  bell-shaped;  limb  5-angled 
or  5-lobed:  ovary  2-loculed,  4-ovuled. 

fI6rida,  Webb,  (perhaps  more  properly  Convdlvulus 
fldridns,  hinn.).  Erect  subshrub:  lvs.  persistent,  alter- 
nate, lanceolate,  stalked,  entire:  fls.  long-peduncled, 
funnel-shaped,  white,  sometimes  pinkish  white.  R.H. 
1892:150.  yV.M. 

RHODOTHAMNUS  {Greek,  rhodon,  rose,  and  tham- 
nos,  shrub;    small   shrub,  with   rose -colored   flowers). 
JSriccteew.      Dwarf    evergreen    shrub,   with     alternate, 
small,  entire  lvs.  and  rather  large  pink  fls.,  usually  soli- 
tary at  the  ends  of  the  branchlets.    Charming  little  al- 
pine shrub,  hardy  noi-th,  but  somewhat  diflicult  to  culti- 
vate.   It  thrives  best  in  peaty,  porous  soil 
of  constant,  moderate  moisture  in  a  partly 
shaded    situation,  and  is  best  suited  for 
rockeries.     Prop,  by  seeds  or  layers,  also 
by  cuttings  of  ripened  wood  under  glass. 
Monotypic    genus,    allied  to   Kalmia,   but 
anthers   not   in  pouches:     lvs.   alternate: 
sepals  5,  half  as  long  as   corolla:    corolla 
rotate,  deeply  5-lobed ;  stamens  10,  slightly 
longer  than  corolla:    fr.  a  5-celled,  many- 
seeded  dehiscent  capsule. 

Chamsecistus,  Reichb.  (Bhododindron 
Chama'cistus,  Linn.  Adodindron  CJiam- 
cecistus,  O.  Kuntze).  Diffusely  branched 
shrub,  to  1  ft. :  lvs.  cuneate-oblong,  acute, 
setosely  ciliate,  K-3^  in.  long:  fls.  on  slen- 
der, glandular-hirsute  pedicels,  solitary, 
rarely  2  or  3  at  the  end  of  the  branchlets, 
light  purplish  pink,  to  1  in.  across.  May. 
Alps  of  Eastern  Eu.  B.M.  488.  L.B.C. 
15:1491.    F.S.  19:1962  Alfred  Rehder. 


RHODOT"?POS  (Greek,  rhodon,  rose,  and,  typos,  type; 
alluding  to  the  resemblance  of  the  flowers  to  those  of  a 
single  rose.).  Bosdceoe.  Ornamental  deciduous  shrub, 
with  opposite  serrate  lvs.  and  large  white  fls.  solitary 
at  the  end  of  branchlets,  followed  by  black  and  shining 
berry-like  drupes  persistent  during  the  winter.  A  hand- 
some and  distinct  shrub,  hardy  as  far  north  as  Mass., 
with  bright  green  foliage,  conspicuous  by  its  white  fls. 
in  spring  and  by  its  shining  black  fr.  in  autumn  and 
winter.  It  thrives  well  in  any  good  soil.  Prop,  by  seeds 
and  by  greenwood  cuttings  under  glass  early  in  sum- 
mer, also  by  hardwood  cuttings.  Monotypic  genus,  al- 
lied to  Kerria:  lvs.  stipulate,  opposite:  fls.  solitary, 
short-pedicelled;  sepals  large,  half  as  long  as  petals, 
outside  with  4  small  alternate  bracts;  petals  4,  orbicu- 
lar; stamens  numerous;  carpels  usually  4,  developing 
into  black,  dry,  one-seeded  drupes,  surrounded  by  the 
large  persistent  calyx. 

kerrioides,  Sieb.  &  Zucc.  Much-branched  shrub,  usu- 
ally 3-G  ft.  high  (in  Japan  15  ft.):  lvs.  ovate  to  ovate- 
oblong,  acuminate,  sharply  and  doubly  serrate,  silky- 
pubescent  beneath  when  voung,  13^-3  in.  long:  fls.  pure 
white.  134  in.  across.  May,  June.  S.Z.1:90.  B.M.  5805. 
Gt.  15:505.  R.H.  ]80(;,  p.  430.  (in.  (J,  p.  229;  34,  p.  L59; 
43,  p.  1.38.  Alfred  Rehder. 

RHCEO  (name  unexplained).  Commeli>i<)ee(i'.  One 
species,  from  Mexico  and  the  West  Indies,  R.  discolor, 
Hance,  known  also  as  Tradescantia  discolor,  L'Her,, 
T.  spathaeea,  Swartz,  and  ISphemerum  bicolor,  Moench. 
B.M.  1192.  From  Tradescantia  the  genus  is  distin- 
guished by  having  1  ovule  (rather  than  2)  in  each  loculo 
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of  the  ovary.  H.  discoJor  is  a  short-stemmed  erect- 
growing  long-leaved  plant,  not  unlike  a  broad-leaved 
small  Pandanus  in  habit.  Fls.  white,  small  and  many 
in  a  boat-shaped  spathe-like  structure  arising  fi'om  the 
axil  of  the  leaf  and  which  is  sessile  or  nearly  so;  sepals 
3,  free,  more  or  less  petal-like;  petals  .'{,  soon  withering; 
stamens  6.  Var.  vittata,  Hook.  (Tradescdntiii  discolor, 
var.  vittata,  Miq.  T.  discolor,  var.  varicijiMd ,  Hook.  T. 
variegdta,  Hort.),  is  the  common  form  in  cult.  The  Ivs. 
are  8-12  in.  long,  dark  purple  beneath  and  longitudinally 
striped  above  with  pale  yellow.  A  striking  plant  for 
the  warmhouse,  or  for  the  open  in  the  South.  B.M. 
5079.  F.S.  11:1169-70.  Cult,  as  for  warmhouse  Tra- 
descantias.  L_  jj_  3_ 

RHOPALA.    See  Eoupala. 

EHOPALOSTYLIS  (name  refers  to  the  club-shaped 
spadix).  Palmclcew.  Two  species  of  pinnate  palms, 
both  of  which  are  favorite  conservatory  palms  and 
nearly  always  sold  as  species  of  Areca  or  Kentia.  How- 
ever, Rhopalostylis  belongs  to  the  large  group  in  which 
the  ovule  is  borne  on  the  side  and  is  more  or  less  pen- 
dulous, while  in  Areca  and  Kentia  the  ovule  is  at  the 
base  and  erect.  From  the  5  cultivated  genera  listed 
under  Hedyscepe  (which  see)  Rhopalostylis  differs  as 
follows:  sepals  of  staminate  fls.  awl-shaped  to  lanceo- 
late, not  imbricated:  stamens  6-12:  pistillate  fls.  with 
short  petals,  valvate  at  the  apex.  The  two  species  are 
spineless  palms  with  medium  ringed  caudices:  Ivs.  ter- 
minal, equally  pinnatisect;  segments  equidistant,  numer- 
ous, narrowly  sword-shaped,  acuminate,  the  margins  not 
thickened,  recurved  at  the  base,  the  midveins  promi- 
nent, with  1-3  nerves  on  each  side ;  raehis  concave  above, 
scurfy;  petiole  very  short ;  sheath  elongated:  spadices 
short,  spreading,  with  a  very  short,  thick  peduncle,  and 
fringed,  rather  thick,  densely-fld.  branches:  spathes  2, 
symmetrical,  oblong,  flattened,  the  lower  2-winged: 
bracts  adnate  to  the  flower-bearing  areas,  subulate  at 
the  apex:  bracelets  scaly:  fls.  medium:  fr.  small  or 
medium,  ellipsoidal,  smooth. 

s&pida,  H.  Wendl.  &  Drude  (Areca  sdpicla,  Soland. 
KSntia  sdpida,  Mast.).  Stem  6-10  ft.  high,  6-8  in.  in 
diam.,  cylindrical,  green:  Ivs.  4-6  ft.  long,  pinnate: 
segments  very  narrow,  linear  ;  margin  replicate  ; 
nerves,  midrib  and  petiole  covered  with  minute  scales: 
fls.  pale  pinkish:  fr.  brown.    New  Zealand.    B.M.  5139. 

Baileri,  H.  Wendl.  &  Drude  (Areca  Baiieri,  Hook. 
Kintia  Baheri,  Seem.  Seaforthia  rohusta,  Hort.). 
Stouter  and  taller  than  R.  sapida:  Ivs.  larger  and 
broader;  segments  linear-lanceolate,  acuminate;  nerves, 
midrib  and  petiole  sparsely  scaly:  fls.  white:  fr.  more 
globose,  scarlet.    Norfolk  Isl.    I. H.  15:575.    B,M.  5735 

Jared  G.  Smith, 

RHUBARB,  or  Pie-plant  (see  Rheum),  is  com- 
monly grown  by  division  of  the  roots,  and  this  is  the 
only  method  by  which  a  particular  type  can  be  in- 
creased. Propagation  from  seed,  however,  often  proves 
satisfactory,  and  always  interesting,  as  the  seedlings 
vary  greatly.  The  seed  germinates  easily,  and  if 
started  early  the  plants  become  fairly  large  and  strong 
the  same  season.  Although  the  crop  is  so  easily  pro- 
duced, and  so  certain  and  regular  after  a  plantation  has 
once  been  started,  it  is  one  of  the  most  profitable  of 
market-garden  crops,  even  in  small  places  and  neigh- 
borhoods. A  large  number  of  home  gardeners  are  still 
without  it  on  their  premises,  although  everybody  seems 
to  want  Rhubarb  pie  as  soon  as  spring  opens,  this  plant 
giving  the  first  available  material  in  the  year  for  pies. 

Rhubarb  delights  in  extremely  rich  soil.  Very  large 
and  brittle  leaf-stalks  cannot  be  secured  except  from 
soil  that  is  really  "filled  with  manure  to  overflowing." 
The  seedlings,  however,  may  be  started  in  any  good 
clean  garden  soil.  Sow  seed  in  early  spring,  in  rows  a 
foot  apart  and  not  over  an  inch  deep.  Thin  the  plants 
promptly  to  stand  a  few  inches  apart  in  the  rows,  and 
give  the  same  thorough  cultivation  allowed  to  other 
garden  crops.  In  the  following  fall  or  spring  take  the 
seedlings  up,  and  set  them  in  the  well-prepared  perma- 
nent patch,  not  less  than  four  feet  apart  each  way,  and 
cultivate  frequently  during  the  entire  season.  Ten  to 
twenty  plants  will  supply  the  demands  of  one  house- 


hold, possibly  with  some  to  spare  for  the  neighbors. 
In  spring  of  the  next  year  the  stalks  may  be  pulled 
freely.  When  soil  fertility  forces  a  rampant  growth, 
the  stalks  will  be  large  and  brittle  enough  without  the 
aid  of  boxes  or  kegs  (bottomless  and  coverless)  placed 
over  the  plants.  The  beds  should  be  renewed  every  4 
or  5  years  at  the  least,  as  the  clumps  of  roots  grow  so 
large,  and  have  so  many  eyes,  that  the  stalks  soon  be- 
come more  numerous  than  desirable,  and  run  down  in 
size.  Take  up  the  entire  roots  and  cut  them  to  pieces, 
leaving  only  one  strong  eye  to  the  piece,  and  plant  the 
pieces  in  a  newly-prepared  bed  (or  even  in  the  old  one 
if  properly  enriched  and  prepared)  four  feet  apart  each 
way  as  before.  Seed-stalks  are  produced  freely  during 
the  entire  season.  These  should  be  promptly  pulled 
up,  unless  seed  is  wanted.  A  few  may  be  left  to  mature 
the  seed  crop. 

Rhubarb  can  be  forced  in  coldframes,  under  the 
greenhouse  benches,  or  even  in  an  ordinary  house 
cellar.  The  plants  need  warmth  (even  that  of  a  lantern 
set  among  them  will  do),  but  require  no  light.  Take  up 
good  strong  roots  (2-year  seedlings  being  best)  in 
autumn;  leave  them  out  until  after  exposure  to  freez- 
ing, then  crowd  them  together  in  boxes  with  a  little  soil 
between  and  under  them,  and  set  them  under  the  green- 
house bench,  or  wherever  wanted,  or  plant  them  out  on 
the  cellar  bottom.  T.  Greiner. 

Rhubarb  is  a  hardy  plant  and  will  withstand  consider- 
able neglect,  but,  like  most  cultivated  vegetables,  it 
responds  readily  to  proper  care  and  good  treatment. 
The  large  fleshy  stems  desired  in  culinary  use  are 
produced  in  part  by  the  great  store  of  plant-food  held 
in  reserve  by  the  many  big  roots  of  the  vegetable. 
Everything  should  be  done  to  increase  this  supply  of 
reserve  food.  Tillage  and  fertilizing,  therefore,  are  fun- 
damentals. In  the  selection  of  a  site  the  writer  prefers 
a  southern  exposure,  with  sufficient  slope  to  the  south 
to  give  good  drainage.  Plow  the  ground  6-8  in.  deep, 
draw  furrows  5  ft.  apart,  set  the  plants  3  ft.  apart,  with 
the  buds  one  inch  below  the  level  of  the  ground.  If 
the  soil  lacks  in  fertility  mix  compost  with  the  dirt  that 
is  placed  about  the  roots;  never  put  fresh  manure  next 
to  the  roots.  As  soon  after  planting  as  possible  start 
the  cultivator,  and  give  a  thorough  stirring  at  intervals 
of  6-8  days  up  to  the  middle  or  last  of  August.  After 
the  ground  is  frozen  cover  the  rows  3-4  in.  deep  with 
manure  that  is  as  free  as  possible  from  weed  and  grass 
seed.  As  early  in  the  spring  as  the  ground  can  be 
worked  to  advantage,  start  the  cultivator  and  work  the 
manure  into  the  soil.  Each  alternate  season  the  sur- 
face of  the  soil  should  have  a  good  dressing  of  manure. 
The  third  or  fourth  year  after  planting  the  hills  should 
be  divided.  Remove  the  earth  from  one  side  of  the  hill 
and  with  a  sharp  spade  cut  through  the  crown,  leaving 
3-4  buds  in  the  hill  undisturbed.  This  work  should  be 
done  in  the  fall  or  early  in  the  spring. 

As  a  forced  vegetable,  Rhubarb  is  growing  in  popu- 
larity. The  plant  has  no  choice  as  to  whether  it  is 
grown  in  light  or  darkness.  Blanching  improves  the 
flavor  and  reduces  the  acid,  lessening  the  quantity 
of  sugar  needed  in  cooking.  Divided  roots,  with  1-3 
buds,  which  have  been  grown  in  highly  fertilized, 
well-tilled  soil  will  give  the  best  results.  Plow  out 
the  plants  any  time  after  killing  frosts,  divide  the 
roots  and  place  them  in  single  layers  on  top  of  the 
ground,  covering  with  earth  sufficiently  to  protect  the 
roots  from  the  air.  Leave  them  in  this  condition  until 
the  roots  have  been  slightly  frozen,  and  then  place  the 
roots  either  in  a  root  cellar,  a  frame  heated  by  pipes,  a 
hotbed,  mushroom  house  or  under  benches  in  a  green- 
house. Pack  the  roots  close  together,  fllling  in  and 
packing  closely  with  good  rich  soil.  The  crowns  should 
be  covered  4-6  in.  Keep  the  soil  moist  and  maintain  a 
genial  temperature  of  55-60°.  Avoid  over-watering. 
The  roots  may  be  packed  in  a  family  cellar  without  any 
bad  effect  to  other  things,  as  there  is  no  odor  from  the 
plants.  Judgment  must  be  exercised  in  pulling  the 
stems.  The  work  should  always  be  done  by  an  experi- 
enced person. 

The  writer  has  grown  seedlings  for  ten  successive 
years.  Fully  75  per  cent  of  all  the  seedlings  showed  a 
tendency  to  degenerate,  and  25  per  cent  were  almost  as 
coarse  as  burdocks  in  appearance.     Half  of  one's  seed- 
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lings  are  likely  to  be  of  weak  vitality.  Not  more  than 
15  per  cent  can  be  counted  on  to  be  fairly  true  to  the 
varietal  tj-pe.  In  the  writer's  experiments  4  ounces  of 
seed  was  sown  each  season.  The  seed  was  selected  from 
ideal  plants  that  had  been  propagated  by  division. 
As  to  varieties,  the  writer  has  had  best  results  with 
Linnaeus  and  Victoria.  S.  H.  Linton. 

Forcing  of  Rhubarb.  — The  forcing  of  Rhubarb  has 
now  become  quite  a  profitable  industry  in  the  vicinity 

of   many  of   the  large 
cities.  It  may  be  forced 
either  in  the  field  where 
the   roots  are  gi'owing 
or  lifted  and  placed  in 
hotbeds, under  green- 
house benches  or  in 
a  dark   cellar.      See 
Fig.  2113. 

Much  the  larger  part 
of  the  Rhubarb  which 
is  offered  for  sale  dur- 
ing the  winter  months 
is  grown  in  rough  forc- 
ing houses  which  are 
built  over  the  plants 
in  the  field.  Fig.  2114. 
These  houses  are  sim- 
ply and  cheaply  con- 
structed, the  sides  usu- 
ally being  about  five 
feet  high,  of  rough 
boards,  which  are 
covered  with  cheap 
building  paper.  The  roof  is  formed  of  hotbed  sash. 
These  buildings  are  usually  from  24  to  36  feet  in 
width  and  of  any  desired  length.  Artificial  heat  is 
generally  provided,  steam  being  the  most  popular, 
although  the  sun  is  at  times  depended  iipon  to  give 
the  required  heat.  The  soil  moisture  is  usiially  sufii- 
cient,  so  that  no  water  is  given.  Plants  for  forcing 
should  be  set  not  more  than  two  by  three  feet  apart 
and  should  be  fertilized  annually  with  liberal  dressings 
of  compost,  that  made  from  cow  and  hog  manure  being 
considered  the  best.  The  sash  should  be  placed  upon 
the  house  during  the  first  part  of  February,  and  may  be 
removed  for  use  on  hotbeds  and  coldframes  in  from 
four  to  six  weeks.  The  stalks  are  usually  pulled  twice, 
the  returns  being  from  $1.25  to  $2  per  sash,  depending 
upon  the  season  at  which  it  is  placed  upon  the  market. 
The  cost  of  production  is  often  greatly  reduced  by  grow- 
ing a  crop  of  spinach  or  dandelions  between  the  rows, 
the  price  obtained  for  these  fillers  usually  being  sufii- 
cient  to  pay  for  all  cost  of  labor  and  maintenance. 


2113.  Stalks  of  forced  Rhubarb. 

The  leaf -blades  do  not  develop. 


the  benches,  all  spaces  between  them  should  be  filled 
with  soil  to  prevent  evaporation.  When  the  plants 
start  into  growth  they  should  be  given  an  abun- 
dance of  moisture.  When  forced  in  this  manner  light  is 
not  necessary;  therefore  any  convenient  place  may  be 
used,  provided  the  proper  amount  of  heat  and  moisture 
is  supplied.  If  grown  in  the  dark  the  development  of 
leaf  is  much  less  than  in  the  light,  while  the  color,  in- 
stead of  being  green,  is  usually  a  dark  cherry-red, 
which  gives  to  the  product  a  very  attractive  appear- 
ance. The  temperature  may  range  from  45°  to  75°, 
although  the  lower  the  temperature  the  larger  the  yield 
and  higher  the  quality  of  the  product.  The  time  re- 
quired for  bringing  a  crop  to  maturity  under  the  benches 
is  about  the  same  as  that  required  for  forcing  in  the 
field. 

The  method  which  is  to  be  followed  in  the  growing  of 
this  crop  for  the  winter  market  will  depend  largely 
upon  local  conditions.  When  grown  by  any  method 
which  requires  the  lifting  of  the  roots,  it  must  be 
remembered  that  they  are  worthless  after  having  pro- 
duced a  crop;  therefore  this  method  cannot  be  practiced 
with  economy  except  where  land  and  labor  are  cheap, 
so  that  the  roots  may  be  produced  at  a  slight  expense, 
or  where  roots  may  be  secured  which  would  otherwise 
be  destroyed.  Be  the  method  what  it  may,  the  roots  to 
be  forced  should  be  well  developed  and  allowed  to 
freeze  before  forcing  is  attempted,  otherwise  failure 
to  secure  a  profitable  crop  is  certain.       q   j^_  Adams. 

KH^S  (ancient  Greek  name).  Anacardidcew.  Su- 
mach. Trees  or  shnibs  with  alternate,  usually  odd- 
pinnate  Ivs.  and  no  stipules:  fls.  in  axillary  or  terminal 
panicles,  small,  whitish,  greenish  or  yellow;  calyx 
5-parted;  petals  5  or  sometimes  4  or  6;  stamens  4-10: 
fr.  a  small  dry  drupe  or  berry,  usually  1-seeded.  Plants 
with  resinous  or  milky  juice,  wood  often  j'ellow:  bark 
and  foliage  abounding  in  tannin,  and  for  this  reason 
used  in  dressing  leather. 

All  the  species  are  beautiful  and  have  been  apparently 
much  neglected  by  planters.  Any  one  who  has  observed 
our  native  Sumachs  covering  rocky  hillsides  or  barren 
railway  banks  with  their  rich  fern-like  verdure  during 
summer  or  when  autumn  has  given  them  colors  of  fire, 
should  appreciate  their  value  as  subjects  for  orna- 
mental planting.  Some  species,  too,  retain  their  crim- 
son fruit  throughout  the  year,  and  help  to  make  bright 
spots  amid  the  snows  of  our  northern  winters.  Some 
of  the  stronger-growing  species  answer  very  well  in 
subtropical  planting  and  may  be  cut  to  the  ground 
every  year  to  encourage  the  strong  young  shoots  that 
give  the  most  ample  foliage.  Some  are  admirable  as 
single  specimens,  having  a  picturesque  character  that 
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2114.    House  for  the  forcing  of  Rhubarb,  covered  with  movable  sash. 


Roots  for  forcing  under  greenhouse  benches  and  in 
hotbeds  should  be  from  beds  at  least  three  or  four  years 
old,  as  the  larger  and  more  vigorous  the  roots  the 
better  the  results.  Satisfactory  results  cannot  be  ob- 
tained from  inferior  roots.  The  roots  should  l)e  dug 
early  in  the  fall  before  the  ground  freezes  and  allowed 
to  remain  exposed  to  the  weather  until  they  are  frozen 
solid,  when  it  is  best  either  to  remove  them  to  a  shed  or 
cover  them  with  litter  in  the  field  to  yjrevent  alternate 
freezing  and  thawing.  Care  should  be  taken  to  leave 
as  much  dirt  upon  the  roots  as  possible  when  they  are 
dug. 

As  soon  as   the  roots  are   placed   in   position  under 


is  quite  refreshing.  When  grown  as  standards,  how- 
ever, they  are  likely  to  be  short-lived,  and  so  the  suc- 
cession must  be  provided  for.  The  laciniate  varieties 
of  two  of  our  native  species  seem  to  give  more  leaf- 
age than  the  types  and  are  very  useful  in  mass-plant- 
ing. All  the  species  are  easily  propagated  by  seed, 
layers,  root-cuttings  and  some  of  them  by  top-cuttings. 
The  tendency  that  some  of  them  have  to  spread  by 
suckering  is  a  disadvantage  where  they  are  used  in  fine 
lawns. 

Of  over  one  hundred  known  species  only  about  six- 
teen have  been  in  cultivation  in  this  country,  and  these 
all  species  of  temperate  regions;  none  of  the  tropical 
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ones  having  appeared  in  the  trade,  so  far  as  the  writer 
knows. 

In  the  following  enumeration,  two  species  of  Cotinus 
(Nos.  3  and  4)  are  included. 


<ironiatica,  5. 
atropurpurea,  3. 
Canadensis,  5. 
copallina,  15. 
Coriaria,  14. 
cotinoides,  4. 
Cotinus,  3. 
diversiloba,  7 


INDEX. 

glabra,  8. 
integi'ifolia,  1. 
laeiuiata,  8,  11. 
Osbeckii,  16. 
ovata,  2. 
pumila,  12. 
radicans,  6. 
semialata,  16. 


sixccedanea,  10. 
Toxicodendron,  6. 
trilobata,  .'>. 
typhina,  11. 
venenata,  9. 
vernicifera,  13. 
Vernix,  9. 


A.  Foliage  simple. 

B.  Peduncles  not  plumose  in  fruit.  1.  integrifolia 

2.  ovata 

BB.  Peduncles  plumose  in  fruit 3.  Cotinus 

4.  cotinoides 
AA.  Foliage  compound. 

B.  Lfts.  normally  8 5.  Canadensis 

6.  diversiloba 

7.  Toxicodendron 
BB.  Lfts.  many. 

c.  Lvs.  smooth  on  both  sides...  8.  glabra 

9.  venenata 
10.  succedanea 
cc.  Lvs.  pubescent  beneath 11.  typhina 

12.  pumila 

13.  vernicifera 
D.  Hachis  margined 14.  Coriaria 

DD.  Machis  winged  between 

lfts 15.  copallina 

16.  semialata 

1.  integrifdlia,  Benth.  &  Hook.  Shrub,  2-8  ft.  high: 
lvs.  oval,  entire,  or  occasionally  long-petioled,  with  3 
lfts.:  panicles  and  new  growths  puberulent:  fls.  white 
or  rose-colored  :  fr.  very  large.  California.  S.S. 3:109. 
—An  evergreen  species. 


2115.   Rhus  glabra  (X^^). 


2.  ovata,  Watson.     Another   Californian   species   re- 
sembling the  last,  but  with  larger  and  smoother  leaves. 

3.  C6tinus,  Linn.    Smoke  Bush.    Venice  Sumach.   A 
bush  10-12  ft.  high,  with  simple  obovate  lvs.  and  brown 


bark:  fls.  purple,  in  ample  loose  panicles  and  on  very 
long  pedicels,  which  become  profusely  plumose,  giving 
the  plant  the  smoky  appearance  from  which  it  derives 
its  common  name.  Early  summer.  Eu.,  Asia.  Var. 
atropurpCirea,    Hort.,   is   distinguished   by   the    darker 


2116.  Young  plants  of  Rhus  typhina.  var.  laciniata. 

color  of  its  inflorescence.  — This  species  used  to  be  com- 
mon in  cultivation,  but  it  does  not  seem  to  reproduce 
itself  as  readily  as  some  species,  and  in  many  cases 
when  killed  by  borers  or  other  causes,  it  has  not  been 
replaced.    Gng.  5:118.    Gn.  34,  p.  162;  54,  p.  505. 

4.  cotinoides,  Nutt.  A  small  tree,  20-40  ft.  high:  lvs. 
undivided,  oval  or  obovate,  smooth,  thin:  fls.  greenish 
yellow,  in  large  panicles:  pedicels  becoming  plumose  as 
they  develop.  Flowers  in  spring,  and  the  foliage  as- 
sumes most  brilliant  autumn  tints.  Mississippi  valley. 
S.S.  3:98-9. — Known  also  as  Cotinus  Americanus,  Nutt. 
Sometimes  called  "Chittam-wood." 

5.  Canad6nsis,  Marsh.  (B.  aromdfica,  Ait.).  Spread- 
ing shrub,  3-8  ft.  high,  with  3-foliate,  crenate,  pu- 
bescent, petiolate,  aromatic  lvs.:  fls.  yellow,  small,  in 
clusters  or  short  spikes,  either  axillary  or  sometimes 
terminal:  fr.  globular,  coral-red,  sparsely  hairy,  and 
comparatively  large.  Flowers  in  spring  before  the  lvs. 
appear.  Rocky  woods,  eastern  N.  Amer.  Var.  trilobata 
has  the  lfts.  deeply  cut  or  3-lobed.  — This  is  one  of  our 
best  cover  plants  or  under-shrubs  and  spreads  naturally 
by  layers.  Will  flourish  in  any  soil  and  is  especially 
adapted  to  dry,  rocky  banks. 

6.  Toxicodendron,  Linn.  Poison  Oak.  Poison  Ivt 
A  scandent  or  climbing  plant:  lvs.  smooth  or  often 
pubescent  on  veins,  ovate,  sinuate,  or  lobed,  petiolate* 
panicles  short-stalked :  fr.  ribbed  when  dry.  June.  N 
Amer.  V.  10:103.  — Care  should  be  taken  in  planting 
this  species,  as  it  is  very  poisonous  to  many,  and  for 
this  reason  it  should  be  extirpated  from  our  ornamental 
plantations,  rather  than  added  to  them.  The  autumn 
color  is  attractive.  As  here  understood,  it  includes  JR. 
radicans,  Linn. 

7.  diversiloba,  Torr.  &  Gray.  A  Californian  species 
closely  allied  to  the  preceding,  equally  poisonous,  and 
therefore  not  to  be  recommended  for  planting. 

8.  gia,bra,  Linn.  Smooth  Sumach.  Fig.  2115.  Smooth, 
glaucous,  10-15  ft.  high:  lfts.  many,  green  above,  white 
beneath,  narrowly  oblong,  with  serrated  edges:  fls.  in 
terminal  panicles:  fr.  crimson,  hairy.  July.  N.  Amer.— 
One  of  the  best  species  for  mass  or  other  planting.  Var. 
lacinid,ta,  Carr.,  has  the  lfts.  deeply  cut,  giving  the  lvs. 
a  very  fern-like  appearance.  Like  the  type,  it  colors  in 
autumn.    R.H.  1863,  p.  7.    V.  10:101. 

9.  venen&,ta,  DC.  Dogwood.  Poison  Sumach.  Usu- 
ally taking  the  form  of  a  tree,  10-20  ft.  high:  lfts.  7-13 
on  a  red  petiole  and  midrib,  smooth,  shining  green 
above,  pale  beneath:  fls.  in  a  narrow  panicle,  drooping: 
fr.  small,  flattened,  white.  .June.  Moist  ground,  eastern 
N.  Amer,  — One  of  the  most  beautiful,  but  unfortunately 
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the  most  poisonous  of  the  Sumachs.  The  name  It. 
Vernix,  Linn.,  is  used  by  some  authors  for  this  species 
and  by  others  for  H.  vernicifera ;  in  order  to  avoid  con- 
fusion, it  seems  best  to  drop  tlie  name  and  to  substitute 
those  proposed  by  DeCandolIe. 

10.  succedS,nea,  Linn.  Lac  Sumach.  Plant  10-15  ft. 
high:  Ivs.  shining  above,  whitened  beneath;  Ifts.  9-15: 
fls.  yellowish:  fr.  white,  large.  E.Asia.  R.H.  18G3,  p. 
130.  — Poisonous. 

11.  typliina,  Linn.  Staghokn  Sumach.  A  densely 
velvety-hairy  species  growing  to  a  height  of  30  ft.  in 
favorable  ;;^situations.  Lfts. 
many,  oblong-lanceolate,  ser- 
rate :  fls.  in  a  dense,  terminal 
panicle:  fr.  red,  with  crimson 
hairs.  June,  July.  Eastern  N. 
Amer.  S.  S.  3:  102-3.  -  Var. 
lacini^ta,  Hort.,  in  which  the 
lfts.  are  deeply  cut,  is  the 
most  distinct  form.  Fig.  2116. 
Trained  in  tree  form  this  spe- 
cies is  decided- 
ly picturesque. 
In  mass  -  plant- 
ing  where 
dense  foliage  is 


2117.     Rhus 
semialata,  var. 
Osbeckii(X>g). 


required      it 
should     be    cut 
over  occasional- 
ly to  provide    jouiig 
vigorous      shoots, 
which    produce     the 
largest    leaves.       Its 
brilliant  fall  coloring 
and    the    persistence 
of  [its  crimson  fruit- 
clusters   render   this 
plant  of  great  value  where  a 
warm  color  effect  is  desired. 
It  will  grow  in  the  driest  soils. 
Gn.  51,  p.  505. 

12.  ptimila,  Michx.  A  low,  procumbent,  villous  pubes- 
cent shrub,  with  9-13  oblong  coarsely  serrate  lfts.:  fls. 
in  nearly  sessile  thyrsoid  panicles :  fr.  scarlet,  globose, 
tomentose.    Mts.,  N.  C.  to  Ga.    G.F.  8:1:05.  — Poisonous. 

13.  vernicifera,  DC.  Varnish  Tree.  Lacquer  Tree. 
Tree-like,  20-.'!0  ft.  high:  Ivs.  ample;  lfts.  11-15,  smooth 
above,  pubescent  beneath,  midrib  more  or  less  broadly 
margined:  young  growth  also  pubescent.  This  is  the 
plant  from  which  the  Japanese  obtain  the  lacquer  for 
the  finely  polished  ware.  It  is  poisonous,  and  it  is  said 
that  people  have  been  poisoned  by  handling  the  articles 
coated  with  the  lacquer.  Gn.  31,  p.  158.  — Cult,  in  S.  Calif. 

14.  Cori^ria,  Linn.  Height  15-20  ft. :  Ivs.  large,  with 
11-15  elliptical  coarsely  toothed  lfts. ;  petiole  margined, 
villous:  fls.  greenish,  in  a  large,  loose,  terminal  panicle: 
fr.  red.  July.  S.  Eu.— This  is  the  Mediterranean  spe- 
cies, much  used  in  that  district  for  preparing  the  finer 
grades  of  leather. 

15.  copalUna,  Linn.  Black  Sumach.  Shining  Su- 
mach. A  shrub  or  small  tree,  sometimes  grovs'ing  to 
the  height  of  25  or  30  ft.:  lfts.  numerous,  (entire  or 
sometimes  indented  or  cut  near  the  apex,  smooth  above, 
usually  pubescent  beneath  ;  shoots  also  tomentose; 
midrib  winged  between  the  lfts.:  fls.  small,  greenish, 
in  dense  panicles  at  the  end  of  the  l)raiiches  :  fr. 
slightly  flattened,  hairy,  crimson.  July,  Aug.  Eastern 
N.  Amer.  to  tlie  Great  Plains;  succeeds  well  in  dry 
soils.  S.S.  3:107-8. -This  beautiful  Rhus  is  the  latest 
of  our  species  to  bloom.  It  makes  a  fine  specimen  plant 
and  is  also  useful  in  masses. 


16.  semialata,  Murr.  Plant  15-20  ft.  high:  lfts.  9-13, 
smooth  above,  bi-own-pubescent  beneath;  petiole  some- 
what winged  between  the  lfts. :  fls.  small,  in  a  large, 
many-branched  panicle.  Julv,  Aug.  Chinaand  Himalaya 
region.  Var.  Osbeckii,  DC.  (E.  Osheckii,  Q&rr.).  Fig. 
2117.  Rachis  strongly  winged.  Japan.  More  hardy  than 
the  type  and  the  only  form  in  cult,  in  this  country. 

EHYNCH0SP£RMUM  jasminoides,  a  fine  shrub  of 
the  dogbane  family,  is  referred  to  Trachelospermum . 
There  is,  however,  a  good  botanical  genus  named  Rhyn- 
cospermum,  but  it  belongs  to  the  composite  family.  It 
has  only  one  species,  B.  vert icillat urn,  a  plant  not  in 
cultivation. 

RHYNCHOSTYLIS  (Greek,  beaked  column).     Orehi- 
dclcew.    This  genus  includes  a  few  species  closely  re- 
lated to  Saccolabium  and  usually  sold  under  that  name. 
Epiphytic  herbs  with  monopodia!  stems  and  2-ranked, 
crowded,    leathery   or   fleshy    Ivs. :    fls.    in 
dense  racemes  from  the  axils  of   the  Ivs., 
medium-sized;  dorsal  sepal  and  petals  sub- 
similar,  lateral  sepals  broader,  decurrent  on 
the    foot   of   the   column;    labellum   firmly 
joined  to  the  base  of  the  column,  obovate, 
infle\ed  at  the  apex,  not  3-lobed,  spurred, 
the  spur  straight  or  curved  backwards.    For 
culture,  see  Saccolabium. 

Blume    (SaccolAbium    gtittdtum, 
Lindl.  S.  2^r(em6rsmn,Ijmdl. 
S.  Bheedii,  Wight.    S.  retu- 
•s urn,    Voigt.     S.  Bliimei  , 
Lindl.).     Stem    stout,   with 
channeled  Ivs.  6-20  in.  long: 
fls.  in  dense,  cylindrical  ra- 
cemes about  as  long  as  the 
Ivs.,    %    in.    across,    white, 
blotched  with  pink  or  violet. 
June,  July.      Trop.  India 
and    Malay   Islands.      B.M. 
4108.     F.S.     7,    p.    92;     14: 
1463,1461.    B.R.  17:1443  (as 
Sarcanthus  guttatus).    G.C. 
1845:364;    II.  1:219  and  23: 
573;  III.  15:812.    Gn.  31,  p.  537.    A.G.  20:317.    S.H.  2, 
p.  375.  — Several  varieties  are  in  the  trade.    Var.  ind,jus, 
Hort.     Larger  in  all  its  parts.    I.H.  15:545.     Gn.  31,  p. 
69;  36,  p.  230  (all  as  Saccolabium  Bliiniei,  var.  majus). 
Var.  Holdfordiana,  Hort.,  an  old    form  with   large   ra- 
cemes of  waxy  white  fls.,  spotted  with  crimson,  the  lip 
being  also  crimson.     Var.  gigantea,  Hort.,  very  much 
like  the  type.    Var.  Dayi  and  var.  sup6rba  are  offered. 

violacea,  Reichb.  f.  (Saccoldbium  viohlcenm,  Reichb. 
f. ).  Lvs.  10-12  in.  long:  racemes  1  ft.  or  more:  fls. 
1  in.  across,  white,  spotted  with  pale  mauve;  labellum 
dark  violet.  Jan.  Philippines.  B.R.  33:30. -The  blos- 
soms are  said  to  have  a  disagreeable  odor.  Var.  Harri- 
sonianum,  Hort.  (Saccolitbiion  ffarrisoiiichixm,  Hook.). 
Lvs.  distichous,  oblong,  obliquely  bifid  at  the  apex:  ra- 
ceme dense,  cylindrical,  pendulous:  fls.  white,  fragrant; 
sepals  ovate-oblong,  somewhat  incurved;  petals  nar- 
rower, oblong-spatulate;  labellum  oblong-obovate,  with 
a  thick  blunt  apiculus,  saccate  toward  the  apex;  spur 
blunt;  disk  with  a  single  thickened  line.  Malay  Islands. 
B.M.   5433.     F.S.    23:2412.     The    racemes    grow    to    a 


Heinrich  Hasselbring. 
Phalaris  arundinacea,  var.  varie- 


length  of  2  feet. 

RIBBON  GRASS. 

gata. 

RIBBON  TREE.    Plagianthus. 

RIBES  (said  to  have  come  from  tlie  German  riebs,  a 
vernacular  name  for  currant).  Saxifragiiceit'.  Currant 
and  Gooseberry.  Shrubs,  often  spiny  and  prickly,  with 
simple,  alternate,  palniately  veined  lvs. :  fls.  5-,  rarely 
4-parted,  borne  singly  or  in  racemes;  calyx-tube  co- 
herent with  ovary;  lobes  commonly  colored  petals; 
usually  small,  borne  on  throat  of  calyx,  alternating 
with  stamens:  fr.  a  berry,  tipped  with  remains  of 
calyx.  Fig.  2118.  Largely  North  American,  although 
well  represented  in  Europe,  Asia  and  South  America. 
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Flowers  of  the  Currant 
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Species  fiO  to  70.  For  culture,  see  Currant  and  Goose- 
berry. Cuttings  of  hard  wood  in  autumn  or  spring; 
mound-layers  in  summer;  new  varieties  by  seeds.  See 
Thory,  Monographic  ou  Histoire  Natui-elle  du  Genre 
Grosseillier;  Card,  "Bush-Fruits"  (from  wliich  Figs. 
2119,  2122,  2121-(i  are  taken). 

Aside  from  domestic  Currants 
and  Gooseberries  (which  see  in 
Vols.  I  and  II),  Ribes  contains 
few  plants  that  are  generally 
prized  for  cultivation.  The  most 
[Hipular  ornamental  species  is  the 
liutTalo  Currant,  Bibe.s  aurexim, 
wiiich  is  hardy  and  productive 
everywhere.  The  hybrid  li.  Gor- 
donia)iHm  is  also  popular  for  its 
long  clusters  of  bright  pink  flow- 
ers, its  vigorous  habit  and  its 
hardiness.  B.  sanguineum  is  also 
fairly  well  known,  and  is  hardy  in  the  northeastern 
states.  There  are  horticultural  forms  with  white,  very 
dark  red,  and  purple  flowers.  Some  of  the  species  are 
useful  in  shrubbery  masses  for  their  foliage  and  habit. 

INDEX    TO   SPECIES    IN  AMERICAN    TRADE. 


1118.  Flower  of  Garden 
Currant,  to  show  struc- 
ture (X  4). 


albidiira,  16. 
album,  16. 
alpinum,  11. 
Americanum,  15. 
atrorubens,  16. 
aureum,  11,  18. 
bracteosum,  13. 
«ereum,  IS). 
Chinense,  12. 
Cynosbati,  5. 
fasciculatum,  12. 
flore-pleno,  16. 


fl«ridum,  15. 
Gordonianum,  17. 
Grossularia,  4. 
hybriduin,  17. 
inebrians,  19. 
Lobbii,  7. 
lacustre,  6. 
multiflonim,  8. 
nigrum, 14. 
oxyaeanthoides,  3. 
prostratuni,  9. 
rotuudifolium,  2. 


rubrum,  10. 
sanguineum,  16. 
saxatile,  11. 
setosum,  3. 
speciosum,  1. 
subvestitum,  7. 
tenuiflorum,  18. 
triflorum,  2. 
TJva-'trispa,  4. 
variegatum,  16. 
viseosissimum,  20. 


A.    Stems     bearing    thorns    below    the     leaf -clusters: 
branches  often  with,  numerous  scattered  prickles: 
berry  sometimes  prickly.     {Gooseberries.) 
B.  Fls.  red  and  showy,  4-parted:  stamens  long, 
exserted. 
1.  speciosum,    Pursh.     Fuchsia  -  flowered    Goose- 
berry.   Fig.  2119.    Branches  covered  with  fine  reddish 
prickles  and  glandular-tipped  hairs:  thorns  long,  slen- 
der, commonly  in  3's:   Ivs.  small,  thick,  shining,  par- 
tially evergreen :  peduncles  slender,  drooping,  2-4-flow- 
ered:    fls.  showy;    calyx  cylindraceous,  K-/4  in.  long; 
stamens    exserted  %  in.  or    more   beyond    calyx,  both 
bright    red:     berry    small,    prickly,    dry,    few-seeded. 
California.    B.M.  3530.    B.R.  18:1557.    Gn.  31,  p.  333; 
34,  p.  230.  — The  most  showy  member  of  the  genus,  but 
not  hardy  in  the  northern  states. 


ciliate  on  margins  and  veins:  calyx-lobes  narrow  or  ob- 
long, greenish  or  dull  purplish,  shorter  than  the  sta- 
mens; berry  small,  agreeable.  Along  the  Alleghany 
mountains.  L.B.C.  11:1094  (as  It.  triflorum).  — %orae- 
times  offered  by  dealers  in  native  plants. 

3.  oxyaeanthoides,  Linn.  Fig.  2120;  also  92G-9,Vol.  II. 
Branches  slender,  reclined,  but  often  crooked  :  thorns 
single  or  triple,  slender,  very  finely  pointed,  34-%  in. 


2119.   Ribes  speciosum,  the  Fuchsia-flowered  Gooseberry  (X  /^) 


BB.  Fls.  greenish   or  dull  purplish,   small,   5-parted: 

stamens  little  or  not  at  all  exserted. 

c.  Berry  smooth. 

2.  rotundifdlium,  Michx.    Thorns  mostly  single,  very 

short:    Ivs.  wedge-shaped,   smooth   or   slightly   downy, 


2120.   Ribes  oxyaeanthoides  (X  K)- 
Parent  of  the  American  garden  Gooseberries. 

long,  sometimes  nearly  wanting  :  Ivs.  thin,  roundish, 
cuneate  to  cordate,  finely  pubescent,  glossy  when  grow- 
ing: calyx  greenish  white,  smooth  or  pubescent  with- 
out; lobes  oblong  or  obovate,  thin  and  j>etal-like,  equal- 
ing or  exceeding  the  stamens;  petals  broadly  ovate  or 
spatulate,  reaching  half  way  to  the  anthers:  ovary  gla- 
brous: berry  round,  perfectly  smooth,  but  with  delicate 
bloom,  small  or  medium,  red.  Swamps  and  low  grounds, 
eastern  United  States.  B.M.  6892.  B.R.  15:1237  (as 
a,  setosum ) .  —  Parent  of  the  representative  American 
Gooseberries  of  gardens. 

cc.  Berry  rough-hairy  or  prickly. 

4.  Grossularia,  Linn.  {B.  Uva-crispa,  Linn.).  Euro- 
pean Gooseberry.  Figs.  922-5,  Vol.  II.  Bush  stocky, 
rigid:  branches  thick:  thorns  mostly  triple,  heavy  and 
thick  at  base,  the  central  one  %-%  in.  long:  Ivs.  thick, 
very  glossy,  pubescent:  calyx  strongly  pubescent;  lobes 
broadly  ovate,  thickish,  leaf-like,  longer  than  the  sta- 
mens ;  petals  obovate,  reaching  to  base  of  anthers  : 
ovary   pubescent    or    glandular:    berry   generally   oval, 

large,  green,  yellow- 
ish green  or  red,  mi- 
nutely but  roughly 
pubescent,  often  with 
glandular  hairs  or 
prickles.  Eu.,  north- 
ern Africa  and  west- 
ern Asia. 

5.  Cyn6sbati,  Linn. 
Fig.  2121.  Thorns 
commonly  single, 
slender,  fine-pointed: 
petioles  and  pedun- 
cles pubescent  and 
glandular;  peduncles 
long,  filiform :  calyx- 
lobes  narrow,  oblong, 
acute,  half  as  long  as 
tube:  ovary  glandu- 
lar -  hispid  :  berry 
large,  prickly  or  rare- 
ly smooth,  reddish 
purple.  Eastern 
North  America.— 
Fruit  edible,  varia- 
ble; sometimes  cult,  for  its  fruit,  and  worthy  the  atten- 
tion of  the  plant-breeder. 

6.  lacustre,  Poir.  Swamp  Gooseberry.  Upright 
shrub,  with  many  slender  and  straight  prickles,  and 
weak  solitary  or  whorled  thorns:  Ivs.  cordate,  with  3-5 
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2122.  Ribes  Lobbii 


deeply  cut  or  notched  lobes,  the  stalks  glandular:  pe- 
duncles long  and  filiforni:  fls.  small,  reddish,  open  and 
the  tube  nearly  wanting;  berry  small  and  bristly.  Cold 
bogs,  N.  Eng.  to  Calif.  B.M.  C492.  L.B.C.  9:884. -Of- 
fered by  dealers  as  a  bog  shrub.  Intermediate  between 
Currants  and  Gooseberries.    Fls.  in  short  racemes. 

7.  L6bbu,  Gray.  Fig.  2122.  Upright  shrub,  to  5  ft., 
the  young  shoots  glandular-pubescent,  without  prickles, 
but  provided  with  slender,  mostly  triple  thorns:  Ivs. 
small  (rarely  1  in.  across),  round-cordate,  3-5-cleft  and 
notched,  glandular  on  both  surfaces:  peduncles  droop- 
ing, 1-2-fld. :  fls.  showy,  with  purple  tube  and  reflexed 
lobes,  the  small,  erect  petals  white,  the  anthers  ex- 
serted:  berry  glandular-hairy.  N.  Calif,  to  B.  C.  B.M. 
4931  (as  B.  subvestitum) .   G.C.  II.  19:11. -Showy. 

AA.   Stems  ilwrnless  and  "prickleless.    (Cxirrants.) 

B.  Fls.  small,  wide  open,  greenish  white  or  yelloivish. 

c.  Lvs.  without  resinous  dots:   fr.  red. 

8.  multifldrum,  Kit.  Younger  parts  pubescent,  bear- 
ing glandular-tipped  hairs  :   lvs.  glabrous  above,  whit- 


2121.  Ribes  Cynosbati  (X  %). 

ened  downy  beneath :  racemes  long,  dense,  pendulous : 
fls.  green  or  reddish  green:  fr.  dark  red,  large  as  a  pea. 
Southeastern  Europe.  B.M.  2368.  L.B.C.  14:1.331.- 
Grown  for  ornament. 

0  prostriltum,  L'ller.  Fetid  Currant.  Stems  trail- 
ing and  rooting,  bearing  erect  branches:  lvs.  cordate, 
5-7-lobed,  the  stalks  long  and  slender:  racemes  erect, 
bearing  flattish  greenish  white  or  greenish  purple  fls.: 


fr.  glandular  hispid,  red,  fetid.  Cold  swamps,  eastern 
United  States  and  Canada.  — Offered  as  a  bog  and  rock- 
work  plant.    Lvs.  bright  colored  in  the  fall. 

10.  rtibrum,  Linn.  Garden  Currant.  Fig.  2123;  also 
Fig.  610,  Vol.  I.  Branches  thick  and  stocky:  lvs.  pu- 
bescent when  young,  becoming  glabrous :  racemes  droop- 
ing: fls.  small,  yellowish  green  or  purplish;  calyx  saucer- 
shaped:  fr.  thin-skinned,  shining,  bright  red,  yellowish 
white  or  striped.  Eu.,  Asia  and  N.  Amer.  R.H.  1861: 
191.  — Parent  of  all  thedomestic  red  and  white  Currants^ 

11.  alplnum,  Linn.  {R.  saxatile,  Hort.,  not  Pall.). 
Mountain  Currant.  Branches  upright,  whitish:  lvs. 
slightly  hairy  above:  fls.  yellowish  green,  dioecious, 
staminate  clusters  20-30-fld.,  pistillate  clusters  5-10-fld. : 
peduncles  glandular-hairy:  bracts  longer  than  pedicel 
and  flower:  calyx  flat:  "fr.  smooth,  scarlet,  insipid  or 
sweetish.  Mountains  of  Europe  and  the  Orient.  L.B.C. 
15:1486.    Var.  atireum,  Hort.,  has  yellow  foliage. 

12.  fascicul^tum,  Sieb.  &  Zucc.  Very  like^.  alpimim. 
Plant  reaching  4  ft.:  fls.  all  green,  often  imperfect,  the 
male  fls.  somewhat  larger  than  the  female  by  reason  of 
the  longer  sepals:  lvs.  firmer  than  those  of  R.  alpinum, 
bright  green,  the  lobes  and  serratures  more  obtuse,  the 
younger  ones  pubescent  below  and  on  the  nerves  but  be- 
comiug  glabrate:  fr.  sweetish  musky,  scarlet.  Japan.— 
Var.  Cliin6nse,  Maxim.,  from  N.  China,  with  lvs.  soft 
pubescent,  is  offered  by  Franceschi.  S.  Calif.  M.D.G. 
1899:571. 

CC.    Li'S.  bearing  resinous  dots  on  the  tinder  surface: 
fr.  black. 

13.  bractedsum,  Dougl.  California  Black  Currant. 
Strong,  erect  bush,  often  several  feet  high,  glabrous  or 
nearly  so, the  young  growths  resinous-dotted:  lvs.  large 
(sometimes  9  in.  across,  5-7-cleft,  coarsely  and  doubly 
serrate,  hairy  and  resinous :  racemes  erect  or  ascending, 
4-8  in.  long,  many-fld. :  fls.  small,  greenish  or  purplish: 
berry  ^4.  in.  in  diam.,  black  and  resinous-dotted,  edible. 
N.  Calif,  to  Alaska.     B.M.  7419. 

14.  nigrum,  Linn.  European  Black  Currant.  Fig. 
6il,  Vol.  I.  Stem  upright:  branches  thick,  grayish:  lvs. 
sprinkled  with  minute  bright  yellow  resinous  dots  be- 
neath:  racemes  drooping,  5-10-fld. :  fls.  greenish  white; 
calyx-tube  broadly  urn-shaped;  lobes  small,  thick  and 
greenish  :  ovary  and  calyx  pubescent  and  resinous- 
dotted:  fr.  black,  mawkish.  Eu.  and  Asia.  — Parent  of 
the  domestic  Black  Currants. 

15.  Americ^num,  Mill.  (/?.  ^7omf((m,  L'lTer.).  Ameri- 
can Black  (Ukkant.  Fig.  612,  Vol.  1.  Bush  spreading: 
branches  slightly  angular:  lvs.  bearing  bright  yellow 
resinous  dots,  few  above,  many  below:  racemes  long, 
pendulous,  many-fld.:  fls.  greenish  white  or  yellow, 
H-Vh  in.  long  ;  calyx -tube  bell -shaped,  not  resinous- 
dotted;  lobes  large,  petal-like-  ovary  smooth:  fr.  black, 
resembling  li  nigrum  in  flavor.  Nova  Scotia  to  Vir- 
ginia, westward  to  Colorado  and  Manitoba. 
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BB.    F'ls.  large,  tubular,  red  or  yellow, 
c.    Racemes  leafless. 

16.  sangulneum,  Pursh.  Red -flowered  Currant. 
Pig.  2124.  Branches  red,  smooth  ;  young  parts  pu- 
bescent or  glandular-hairy:  Ivs.  2-4  in.  broad,  round- 
cordate:  racemes  long,  pendulous:  bracts  obovate,  mem- 
branous, as  long  as  the  pedicel:  lis.  purple-red  or  rose- 
colored;  calyx,  ovary  and  peduncles  beset  with  short, 
glandular-tipped  hairs:  fr.  bluish  black,  rough,  glandu- 
lar-hairy, dry  and  bitterish.  British  Columbia,  through 
California  and  IMexico  to  South  America.  B.M.  3335. 
B.R.  lG:134y.    Gn.  51:1110. 

Var.  varieg^tum,  Watson.  Bush  low:  racemes  short 
and  dense,  ascending,  barely  glandular:  Ivs.  thicker, 
downy  beneath. 

Var.  dlbidum,  Hort.  {H.  albidiim,  Hort.),  is  a  form 
with  whitish,  dirty  yellow  or  yellowish  red  flowers  and 
light-colored  fruit.  R.H.  1843:419.  Gn.  51:1110  (as  H. 
album).  Var.  atrbrubens,  Hort.,  one  with  dark,  blood- 
red  flowers.  Var.  fibre  plbno,  Hort.,  has  dark,  clear 
double  flowers.  R.H.  1845:245.  G.C.  II.  14:144.  All  the 
forms  of  this  species  are  worthy  ornamental  plants. 

17.  Gordoniinum,  Lem.  A  hj'brid  between  72.  san- 
guineum  and  R.  aureum,  intermediate  in  character:  fls. 
resemble  M.  sanguineum,  but  lighter:  bush  resembles 
R.  aureum,  but  generally  fruitless.  F.S.  2:165  and 
plate.  Gn.  51:1110  (as  R.  hyhridum).- Of.  English 
origin.    Hardy  and  useful. 

cc.    Racemes  leafy. 

18.  ailreum,  Pursh.  Missouri,  Flowering,  Golden 
or  Buffalo  Currant.  Fig.  2125;  also  Fig.  613,  Vol.  I. 
Plant  free-growing,  sprouting  from  root:  Ivs.  cuneate  or 
truncate,  smooth,  shining,  when  very  young  densely  cov- 
ered with  brown'or  yellow  resinous  beads, which  disappear 
with  age:  peduncles  short,  few-fld.;  bracts  large,  leaf- 
like: fls.  spicy-scented,  yellow  and  showy;  calyx-tube 
%-%  in.  long;  petals  red:  fr.  dark  brown  or  black,  with 
bluish  bloom.  Mississippi  valley  to  Rockj'  Mts.  B.R. 
2:125.  — Much  grown  for  its  yellow  fragrant  flowers.  It 
has  given  rise  to  the  Crandall  and  some  other  fruit-bear- 
ing sorts. 

Var.  tenuiflorum,  Torrey.  Leaves  light  green,  broadly 
3-5-lobed:  fls.  usually  scentless:  berries  amber-colored, 
approaching  a  pale  cherry-red,  acidulous,  without  aroma. 
The  Pacific  coast,  eastward  beyond  the  Rocky  Mts. 
B.R.  15:1274. 

19.  cdreum,  Dougl.  Fig.  2126.  Upright  branching 
shrub,  reaching  3-4  ft.,  the  young  parts  minutely  pu- 
bescent and  more  or  less  glutinous  :  Ivs.  nearly  orbicu- 
lar to  reniform,  rather  small  (seldom  more  than  1  in. 
across),  3-5-lobed  and  crenate-toothed,  waxy-dotted: 
racemes  short  and  drooping,  glandular-hairy:  fls.  % 
in.  or  less  long,  narrow  tubular,  white  or  pinkish :  fr. 
bright  red,  rather  small,  sometimes  glandular,  sweet 
but  mawkish.  Rocky  Mts.  and  west.  B.M.  3008.  B.R. 
15:1263;  17:1471  (as  R.  ineftriaws).  — Sometimes  grown 
for  ornament. 

20.  viscosissimum,  Pursh.  Branchy,  upright,  to  6  ft., 
the  young  growths  viscid:  Ivs.  round-cordate,  3  in.  or 


less  wide,  3-5-lobed  with  obtuse  doubly  crenate  some- 
what out  divisions:  racemes  erect,  viscid:  fls.  large, 
fragrant,  yellowish  or  whitish  green,  the  calyx-lobes  not 


2123.    Ribes  rubrum,  the  common  Currant. 

Natiiral  size. 

reflexed,  the  petals  small  and  white:  berry  black,  mostly 
glandular-hairy,  scarcely  edible.    Rocky  Mts.  and  west 

R.  acerifhlium,  Hort.=rubruin.  —  JS.  amfciMwi,  Greene.  Fls 
large,  showy,  purple.  Related  to  Californicum.  California 
—B.  Biatonii,  Hort.=Gordonianum.— i^.  Californicum,  Hook 
&  Am.  Branches  zigzag:  fls.  showy:  fr.  very  prickly.  Calif.— 
li.  cognatum,  Greene.  Related  to  leptanthum.  Ore.—R.  cur- 
vAtum,  Small.  Related  to  gracile.  Ga. — R.  erythrocdrpum,  Co 
ville  &  Leiberg.  Trailing:  related  to  prostratum.  Ore.  G.P 
10 :  184.  —  R.  fragrans,  Lodd.  =  R.  aureum.  —  R.  glutinbsum 
Benth.  Related  to R.  sanguineum:  blooms  earlier:  fr.  large  as 
a  Gooseberry.  Pacific  Coast.— if.  grdeile,  Michx.  Fls.  fragile, 
finely  divided:  fr.  good.  The  Gooseberry  of  the  Plains.  Mis- 
sissippi Basin.— i2.  HudsonianuTn,  Rich.  Resembles  R.  nigrum 
in  fruit  and  odor.  Hudson  Bay  region  and  northward. — 
R.  leptdnthum,  Gray.  Sturdy,  rigid  shrub:  Ivs.  and  fls.  small: 
berry  smooth.  Rocky  Mts.,  westward.— i2.  Loudoni,  Hort.=R. 
Gordonianum.— iJ.  malvaceum..  Smith.  Resembles  R.  sanguin- 


2124. 
Ribes  sanguineum 

'XV^). 


2125.  Yellow-flowering  Currant— Ribes  aureum  (X  K). 
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eum,  but  less  ornamental.  Calif.  Card,  p.  480.— i?.  Menziesii, 
Pursh.  Extremely  priekly  both  in  plant  and  fruit.  Calif,  and 
Ore.  B.R.  33:56.— /i.  Missouriease,  Hort.=R.  Americanum.— i?. 
Moyollonicum,  Greene.  Perhaps  the  western  representative  of 
R.  Americanum.  New  Mex.— .B.  odordtum,  Hort.=R.  aureum. 
— R.  subvestitum.  Hook.  &  Arn.  Related  to  R.  Menziesii :  fr. 
densely  glandular-hispid.  Coast  Ranges  of  Calif.— iJ.  viburni- 
folium,  Gray.  Lvs.  scarcely  lobed,  resinous-dotted  with  pecu- 
liar pebbled,  leathery  appearance.  Lower  Calif.— i?.  WatS07iid- 
num,  Koehne.  The  western  representative  of  R.  Cynosbatl. 
Washington.  Fred  W.  Cakd. 


2126.  Ribes  ccreum  (X  J 


EtCCIA  (P.  F.  Ricci,  Italian  noblemau,  patron  of  the 
botanist  Micheli).  Riccidcew.  Hiccia  fluitans,  Linn., 
is  one  of  tlie  few  flowerless  or  cryptogamous  plants  in 
cultivation  aside  from  thie  ferns,  mushrooms  and  se- 
laginellas.  It  is  cultivated  by  one  specialist  in  aquatics 
presumably  for  the  benefit  of  students  of  botany.  It  is 
not  generally  advertised  among  aquarium  plants.  In 
this  family  of  plants  the  plant-body  is  a  thallus  (i.  e.,  a 
green,  flattisli  body  not  differentiated  into  root,  stem 
and  leaves).  The  thallus  of  Riccia  spreads  out  in  green 
patches  which  are  at  first  radiately  divided,  and  the 
center  of  the  plant  often  decays  quickly.  R.  fluitans  is 
distinguished  from  other  species  by  the  linear,  dichot- 
omous,  floating  thallus,  with  the  capsule  protuberant 
from  the  lower  surface.  For  full  description,  see  Gray's 
Manual. 

RICE.     See  Orxjza. 

RICE  FLOWER.     Pimelia. 

RICE,  MOUNTAIN.     Oryzopsis. 

RICE  PAPER.  The  Chinese  rice  paper  is  made  from 
Fatsia  Japonica,  which  see. 

RICHARDIA  (L.  C.  Richard,  1754-1821,  French 
botanist).  Ar&cem.  Calla  Lily.  Perennial  herbs 
with  many  long-petioled  leaves  from  a  thick  rhizome: 
peduncles  appearing  with  the  leaves:  petioles  spongy, 
often  bristly  below  ;  blade  sagittate  or  lanceolate, 
the  numei'ous  primary  and  secondary  nerves  ex- 
current:  peduncle  as  long  or  longer  than  the  leaves; 
spathe  large,  open,  with  a  flaring,  pointed,  recurved 
tip:  spadix  staminate  above  and  pistillate  below  (Fig. 
2127).  Differs  from  Peltandra  in  floral  characters.  So. 
Africa.  Species  10-12.  See  Gn.  46:446;  R.B.  2.'i:13. 
Engler,  DC.  Monogr.  Phaner,  vol.  2.  The  true  Calla 
is  not  of  this  genus;  see  Calla.  For  the  Black  Calla, 
see  Arum. 

When  grown  for  the  flowers  only,  Richardias  may  be 
planted  out  permanently  on  a  bench,  using  very  rich 
soil  and  giving  an  abundance  of  water  while  growing. 
They  may  be  kept  growing  continually  or  given  a  sea- 
son of  rest  as  desired.  Plants  in  pots  are  usually 
started  late  in  summer  from  dry  tubers.  The  species 
having  yellow  and  pink  spathes  seem  to  do  best  when 
grown  without  a  resting  period. 

A.  Leaves  lanceolate. 
R^hmanni,  Engler.  Pink  or  Rose  Calla.  Dwarf 
perennial:  lvs.  lanceolate:  spathes  about  4  in.  long, 
erect,  truinitct-shaped,  with  a  caudate  tip  1  inch  long. 
B.M.  74:{6.-In  Natal  the  spathes  are  said  to  be  dull 
rose  without,  rose-purple  within,  with  a  dark  crimson 
blotch  at  the  base  inside.  In  cultivation  the  spathes  are 
white,  with  a  faint  rose  tinge  to  the  back  and  margins. 


aa.  Leaves  sagittate  or  cordate. 
B.  Foliage  spotted. 
albo-maculata,  Hook.  Spotted  Calla.  Fig.  2128. 
Petioles  short ;  blade  12-18  in.  long,  white-spotted  all 
over,  hastate,  three  to  four  times  longer  than  broad, 
acute,  the  basal  lobes  widely  spreading,  triangular,  ob- 
tuse or  acute,  3-4  in.  long:  spathe  trumpet-shaped,  4-5 
in.  long,  2  in.  wide,  dull  creamy  yellow  with  a  blotch 
of  crimson  at  the  base.  B.M.  1540.  I.H.  7:255.  F.S. 
21 :2258.  -  Will  stand  in  the  open 
with  good  protection  for  the 
roots.  Not  of  much  value  ex- 
cept in  botanical  collections. 

N61soni,  Hort.  Allied  to  R. 
albo  -  tnaculata  :  very  vigorous 
and  floriferous,  reaching 3-4  ft., 
the  scape  overtopping  the  foli- 
age: lvs.  sagittate,  bright  green, 
sprinkled  with  pellucid  dots  or 
spots,  as  in  R.  Elliottiatm  : 
spathe  scarcely  spreading,  the 
limb  short,  very  pale  yellow 
with  a  purple  blotch  at  the  bot- 
tom.—One  of  the  most  recent 
species. 
melanoleiica,  Hook.  f.  Black- 
throated  Calla.  Scape  and  petioles  bristly  below: 
lvs.  6-12  in.  long,  hastate-ovate-acuminate,  the  basal 
lobes  obtuse,  marked  all  over  with  oblong,  white,  trans- 
lucent spots:  spathe  pale  straw-colored,  widely  flaring 
and  open  from  the  base,  the  margins  and  cuspidate  tip 
recurving,  with  an  ample  black-purple  spot  at  the  base 
within.    Natal,  18G8.    B.M.  5765. 

EUiottiana,  Knight  (Calla  Flliottidna,  Hort.).  Gol- 
den Calla.  Petiole  mottled;  blade  light  green,  with  a 
few  white  or  translucent  spots,  broadly  sagittate,  with 
undulate  margins,  about  as  large  as  those  of  R.  Afri- 
cana :  spathe  a  rich  lustrous  yellow,  lasting  about  two 
weeks,  becoming  greenish  with  age.  Tuber  proliferous. 
S.  Africa,  1890.   Gn.  46:989. 

BB.    Foliage  without  spots. 
C.    Base  of  the  leaf-blade  cordate. 
Afric&na,  Kunth  {Calla  ^thibpica,  Linn.    R.  ^thio- 
pica,  Hort.).    Common  Calla.    Lily-of-the-Nile.    Fig 


2127.  Common  Calla  Lily— Richardia  Africana  (X  J^). 
Left-hand  specimen  shows  the  spadix,  the  spathe  being  removed. 
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2127.  Blade  about  twice  as  long  as  wide,  cuspidate  at 
the  apex,  cordate-sagittate  at  the  base,  both  leaves  and 
spathes  varying  greatly  in  size:  spatlie  3-10  in.  long, 
white,  creamy  inside  at  the  base,  flaring  outwards  and 
narrowing  to  a  cuspidate  tip.  S.  Africa.  B.M.  832.  Gn. 
33:654.  —Fragrant.  Sports  with  double  and  triple  spathes 
often  occur.    A.F.  5:83.    Gn.  4(5,  p.  447.    See  Fig.  2129. 

Var.  nina  compActa,  Ilort.  (Ji'.  ndna  compdcta, 
Hort.).  Little  Gem.  Fig.  2130.  Like  the  type,  but 
only  12-16  in.  high:  spathes  3—4  in.  long.  Var.  Devoni- 
^nsis,  Hort.  (i?.  DevoniSnsis,  Hort.).  Dwarf;  freer 
bloomer  than  Little  Gem,  and  more  fragrant. 

There  are  many  forms  of  the  Calla  Lily  in  cultivation, 
a  number  of  which  have  received  Latin  names.  Some 
of  these  horticultural  names  are:  candidissima,  spathe 
large,  pure  white;  gigant^a,  plant  very  large;  Gode- 
frey^na,  dwarf,  white;  grandifldra,  spathe  large. 

P6ntlandii,  Whyte.  Erect  perennial:  Ivs.  ovate-cor- 
date, acuminate  -  caudate,  with  an  open  sinus,  basal 
lobes  rounded:  midrib  thick:  spathe  golden  yellow, 
broadly  trumpet-shaped,  its  lower  margins  convolute 
one-third,  flaring  above,  the  subulate  tip  abruptly  re- 
curved, margins  recurved,  slightly  warty  and  with  a 
black-purple  blotch  at  the  base  within.  Basutoland,  S. 
Afr.  B.M.  7397.-Hooker  writes  (in  B.M.  7397)  that 
"^.  Pentlandii  is  much  the  largest-leaved  species,  and 
is  the  only  one  with  a  deeply  gamboge  yellow  spathe 
within,  which  is  much  the  largest  and  broadest  of  any." 
First  flowered  in  1892  by  R.  Whyte,  Pentland  House 
(Lee,  England). 

cc.  Base  of  the  leaf-Made  hastate. 
hastata,  Hook.  f.  (R.  Lufivi/chei,  N.  E.  Br.).  Pride 
OF  THE  Congo.  Yellow  Calla.  Petioles  bristly  below; 
blades  dull  green,  hastate-ovate,  twice  longer  than  wide, 
rather  flaccid,  8-16  in.  long,  cuspidate  at  the  apex,  basal 
lobes  separated  by  a  narrow  sinus:  spathe  cup-shaped, 
5  in.  long  (with  a  tail  1  in.  long),  greenish  yellow,  the 


tate,  bright  green,  and  somewhat  exceeding  the  scape:  spathe 
short  and  rather  open,  cre.amy  white  with  a  black  or  purple 
throat.  S.  Afr.  Distributed  by  Max  Leichtlin  (Germany)  in 
1808.  There  are  hylirids  of  tliis  and  R.  Elliottiana. — Ji.  angusti- 
loba,  Schott.    Leafbhide  hastate,  narrow,  the  basal  lobes  one- 


2128.  Richardia  albo-maculata  (X  1-5). 


tip  erect,  black-purple  at  the  base  within,  the  lateral 
nerves   usually   rather   prominent   above.     B.M.  5176. 
Gn.  18:262. 
E.  Adlami,  Hort.  Leichtlin.   Strong-growing,  with  Ivs.  sagit- 

97 


2129.  Calla  with  double  spathe  (X  34). 

fourth  the  length  of  the  apical  one,  20  in.  long,  3  in.  wide  at  the 
base:  peduncle  4-4 J'^  ft.  long.  Angola. — M.  aurdta,  Hort.,  said 
to  be  a  hybrid  of  hastata  and  albo-maculata,  but  better  regarded 
as  a  variety  of  hastata:  leaves  spotted;  spathes  large,  yellow. 
Said  to  be  a  hybrid  of  R.  albo-maculata  and  R.  hastata.— "i?. 
suffiisa.  A  distinct  dwarf -habited  plant  with  a  creamy  white 
spathe,  the  base  in  the  inside  of  a  rich  violet-purple  shade.  It 
is  apparently  a  plant  of  good  constitution."  Gn.  55,  p.  317. 

Jared  G.  Smith. 

Culture  of  C alias.  — Richardia  Africana  has  been 
known  for  generations  as  the  Calla  Lily.  Though  often 
grown  as  a  window  plant,  it  is  very  unsuitable  and  sel- 
dom blooms  under  house  treatment.  When  grown  for 
winter  flowers,  it  is  customary  to  give  the  roots  a  rest 
during  summer  time.  They  may  be  dried  and  stored  if 
necessary.  It  is  in  this  condition  that  we  get  Cali- 
fornian  Callas.  It  is  the  opinion  of  the  writer  that 
summer-resting  would  be  the  best  treatment  for  those 
grown  as  house  plants,  as  well-grown  dried  roots  are 
more  likely  to  bloom.  But  rest  must  be  enforced,  for 
Callas  will  grow  all  the  year  round,  increasing  in  size 
and  numbers  when  planted  out.  We  always  get  the 
largest  blooms  from  summer-grown  plants.  They  are 
taken  up  in  the  autumn,  given  good  loam  and  plenty  of 
root-room,  with  a  liberal  allowance  of  liquid  fertilizer 
when  well  established.  They  thrive  best  under  good 
light,  and  in  a  minimum  temperature  of  55°. 

There  are  several  varieties,  all  differing  only  in  size, 
from  those  which  grow  six  feet  to  "Little  Gem"— one 
foot.  Some  are  said  to  be  more  odorous  than  others, 
though  all  are  fragrant.  Besides  being  invaluable  pot- 
plants,  they  can  be  used  with  good  effect  in  indoor 
winter  gardens,  growing  luxuriantly  when  partly  sub- 
merged; and  also  in  "bog"  gardens,  and  on  the  margins 
of  ponds,  to  give  subtropical  efi'ects. 

7^.  UlUottiana,  although  introduced  to  cultivation 
about  ten  years  ago,  is  yet  rare.  It  is  undoubtedly  an 
acquisition.  It  is  a  South  African  species,  about  which 
we  know  comparatively  little.  From  what  scraps  of  in- 
formation we  have  gathered  regarding  it  from  time  to 
time,  we  conclude  it  is  rather  an  upland  species,  and 
our  experience  with  it  would  indicate  that  frost  may 
occasionally  visit  its  habitat,  or  at  least  that  it  will 
endure  a  lower  temperature  than  Richardia  Africana 
and  succeed.  When  introduced,  we  thought  it  diffi- 
cult to  grow.  It  was  first  grown  in  this  country  by 
William  Robinson,  gardener  to  F.  L.  Ames,  North 
Easton,  Mass.,  Mr.  Harris,  gardener  to  H.  H.  Hunne- 
well,  Wellesley,  Mass.,  and  Mr.  Joseph  Tailby,  of 
Welleslej'.  The  last  named  is  a  commercial  grower, 
who  looked  upon  his  importation  as  an  investment. 
The  bulbs  (corms  or  roots)  were  expensive,  — a  guinea 


1536 


RICHARDIA 


RICINUS 


or  thereabouts  —  and  about  as  big  as  marbles.  Mr.  Tailby 
now  has  bushels  of  them,  and  some  as  large  as  turnips, 
—  anyway,  four  inches  in  diameter.  Tailby 's  experience 
is  interesting  and  it  may  be  valuable  to  the  reader. 
He  came  near  losing  his  whole  stock  by  cutting  out  the 
eyes,  with  the  object  of  getting  separate  plants.  There 
had  been  no  sign  of  natural  division,  nor  has  there 
since;  though  Mr.  Tailby  is  still  of  the  opinion  that  by 
proper  manipulation  they  may  be  increased  by  division, 
as  we  now  do  potatoes,  but  the  wounds  must  be  given 
time  to  heal  over.  The  roots  are  kept  over  in  a  cellar 
at  a  temperature  of  45°  F.,  or  thereabouts,  until  April, 
when  they  will  show  signs  of  starting.  They  should  be 
potted  then,  but  kept  rather  dry  until  the  roots  develop. 
The  pots  will  be  fairly  well  filled  with  roots  before 
much  growth  shows,  and  we  can  keep  them  under 
benches  in  a  cool  house,  or  even  in  the  cellar,  for  two 
weeks  after  potting.  With  the  roots  well  started,  they 
come  along  quickly,  coming  into  bloom  in  10-12  weeks. 
A  good  bright,  intermediate  house  suits  them  best,  and 
some  liquid  fertilizer  will  help  them  when  the  flower- 
stems  appear.  The  blooms  last  a  long  time,  opening 
greenish  yellow,  turning  to  pure  orange-yellow,  and 
finally  green  when  aging.  Seeds  are  formed  plenti- 
fully; and  by  these,  though  slow,  is  yet  the  surest  and 
quickest  method  of  propagation.     During  the  ripening 

period  of  seeds,  they 
must  have  the  very  best 
attention.  They  usually 
do  not  become  thor- 
oughly ripened  until 
August.  Pot-grown 
plants  are  better  stored 
in  pots.  The  whole 
culture  is  easy  when  we 
know  it. 

Seeds  germinate 
quickly.  Those  sown  in 
November  come  up 
strong,  but  the  plantlets 
are  diflicult  to  liandle  and 
liable  to  go  off  when  very 
young.  It  is  the  safest 
way  to  let  them  stay  in 
the  seed -boxes,  ripen 
there,  and  plant  them 
farther  apart  next  sea- 
son. This  is  what  we 
have  been  doing  and  we 
cannot  complain  of  the 
results.  Tailby  has  sown 
seeds  outdoors  with  very 
gratifying  results.  Al- 
most a  year  is  gained  in  this  way,  as  the  roots  (or  bulbs) 
are  considerably  larger  than  box-grown  seedlings.  Older 
roots  held  over  until  settled  weather,  and,  planted  like 
potatoes,  bloomed  freelj'  all  summer,  making  fine  roots; 
they  were  green  when  cut  by  frost  in  October,  but 
hardly  ripening  seeds.  To  do  this  takes  a  longer  sea- 
son, and  the  plants  must  be  started  indoors. 

T.  D.  Hatfield. 
The  Richardia  in  California.— In  considering  the 
Calla  in  California,  it  is  necessary  to  treat  it  under 
two  general  heads:  first,  as  an  ornament;  and  second, 
as  an  article  of  commerce.  The  popular  and  growing 
demand  for  Calla  bulbs  (or  tubers)  speaks  much  for 
the  plant  as  an  ornamental.  Many,  indeed,  are  the 
uses  to  which  it  is  put.  It  is,  perhaps,  most  commonly 
used  as  a  belt  along  fences,  and  not  infrequently  as  a 
hedge  between  two  properties ;  or  nearly  as  often  is 
found  along  one  side  of  a  house  in  a  long,  narrow  bed. 
For  effective  planting  it  is  much  in  demand  for  group- 
ing around  hydrants  and  unsightly  objects  in  damp 
places,  at  watersides;  sometimes  as  a  border  around  a 
fish  or  lily  pond,  oftentimes  growing  in  bunches  or  masses 
in  the  water  itself;  or  massed  on  a  slope  near  water; 
mixed  with  other  tropical  vegetation;  or  as  a  border  to 
tropical  jungles;  and  very  effective,  indeed,  is  it  in  the 
lower  tiers  of  basins  around  a  largo  fountain  with 
Myriophyllum  hanging  down  from  the  base  of  the 
Callas.  For  all  of  tliese  purposes  the  foliage  is  of  even 
more  importance  than  the  flowers.  As  it  grows  luxu- 
riantly here  in  almost  any  location,  it  is  very  seldom 


2130.    Richardia  Africana, 
Little  Gem  {X  Jg). 


seen  as  a  pot-plant  either  in  the  dwelling  or  on  sale  at 
the  nurseries.  In  the  most  favored  places  only  is  it  en- 
tirely secure  from  the  frost,  though  the  damage  to  it  from 
this  source  is  not  serious  in  or  around  Los  Angeles. 
Though  doing  fairly  well  in  the  full  sun,  our  summer 
climate  is  too  dry  for  it  to  attain  its  greatest  beauty 
and  luxuriance  wholly  without  protection,  and  it  may 
therefore  only  be  seen  in  perfection  when  grown  in  par- 
tial shade.  A  good  supply  of  water  and  manure  is  also 
an  important  factor  in  its  proper  development. 

The  spathe  is  subject  to  many  variations  in  form,  both 
in  size  and  shape,  some  being  long,  rather  narrow,  and 
pointed,  ending  in  a  decidedly  recurved  awn,  while  oth- 
ers are  nearly  circular,  with  the  sharp  point  almost  want- 
ing and  standing  upright  the  same  as  the  balance  of 
spathe.  It  frequently  happens  that  the  spathe  is  double 
and  even  triple,  sometimes  in  its  entirety  but  often  only 
partially  so.  In  the  latter  case  it  often  assumes  some 
very  strange  forms.  The  spadix  is  not  so  variable  and 
seldom  departs  from  the  type,  though  an  occasional 
double  or  abnormal  spadix  is  found.  Other  species  or 
varieties  than  S.  Africana  are  found,  but  sparsely  in 
California  gardens,  the  most  common  ones  being  the 
spotted-leaved  and  the  dwarf  form  known  as  the  Little 
Gem. 

Commercially,  the  growing  of  the  bulbs  for  eastern 
and  foreign  markets  is  a  sure  source  of  revenue,  and  is 
carried  on  extensively  throughout  southern  California. 
The  local  market  for  the  so-called  flowers  is  of  course 
limited,  but  if  grown  in  a  practically  frostless  belt,  the 
blooms  will  more  than  pay  for  the  cultivation  of  the 
winter  field,  as  in  that  season  of  the  year  flowers  of  all 
kinds  are  scarce.  The  average  retail  price  for  good 
blooms  in  midwinter  is  50  cents  per  dozen;  the  whole- 
sale price  about  $1  per  100.  Bulbs  at  retail  cost  about 
one-half,  or  even  less,  what  they  do  in  the  East.  Our 
commercial  growers  get  at  present  (January,  1901),  $25 
to  $60  per  1,000,  according  to  size,  the  market  calling 
for  tubers  IK  to  334  inches  in  diameter.  Larger  sizes 
are  quoted  as  "fancy"  and  command  extra  prices. 
Though  they  can  be  grown  in  almost  any  soil  with  some 
success,  a  free,  cool,  blackish  loam  is  best,  and  they  do 
not  thrive  in  a  hot,  gravelly  or  stony  soil.  The  lands 
near  the  coast,  where  swept  by  the  cooling  sea  breeze, 
are  productive  of  the  best  results,  both  in  bloom  and 
tuber.  Land  containing  sufficient  alkali  to  prevent  the 
growth  of  many  common  crops  will  produce  good 
Callas  if  other  requirements  are  present.  In  field  plant- 
ing it  is  much  better  to  put  in  small  bulbs  about  4  inches 
apart  than  to  sow  the  offsets  promiscuously  in  the  row; 
when  the  sets  are  thus  sown,  they  should  be  taken 
up  the  following  year  and  the  small  bulbs  properly 
planted.  Offsets  sown  as  above  and  left  4-G  years  (the 
usual  time  for  a  good  crop)  have  never  produced  satis- 
factory results.  No  pest  seriously  attacks  foliage  or 
bloom,  but  in  dry  years  more  especiallj',  the  common 
sow-bug  eats  into  the  tubers  very  seriously  and  receives 
considerable  assistance  from  millipedes.  Both  these 
pests  are  quite  a  nuisance  to  the  California  nurseryman 
and  gardener.  The  much-photographed  "Acres  of  Callas 
in  Bloom,"  so  familiar  to  visitors  and  much  used  to 
illustrate  articles  on  California,  fancy  stationery,  etc., 
was  grown  by  Capt.  M.  E.  Walker,  of  Los  Angeles,  to 
whom  the  writer  is  indebted  for  many  of  the  leading 
facts  in  this  article  regarding  the 
culture  of  the  Calla  for  the  gene- 
ral market. 

Ernest  Braunton. 


RICINTJS  (Latin  name,  from 
the  resemblance  of  the  seeds  to 
certain  insects).  E%iphorhiAce(v. 
Herbaceous  or  becoming  tree- 
like in  the  tropics,  glabrovis:  Ivs. 
large,  alternate,  peltate,  palmate- 
ly  7-  to  many-lobed,  the  lobes 
serrate,  monoecious:  fls.  without 
petals  or  disk,  in  terminal  and  ap- 
parently lateral  racemes,  largo 
for  the  order:  the  upper  short- 
pedicolled  or  sessile  and  stami- 
nate;  calyx  3-5-partcd,  valvate; 
stamens  many,  erect  in  the  bud. 


2131. 
Fruit   of   Castor   Bean, 
showing  the   seeds 
inside. 

Natiural  size. 
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filaments  much  branched,  each  with  very  many  anthers; 
rudiment  of  pistil  none:  the  lower  fls.  longer  pedicelled, 
pistillate;  sepals  very  deciduous;  styles.'?,  plumose:  cap- 
sule 3-loculed,  3-seeded,  explosively  separating  into  2- 
valved  coccae  when  ripe:  seeds  ovoid,  with  a  large  ca- 


2132.  Ricinus  communis. 

runcle,  crustaceous  testa  and  fleshy,  oily  albumen;  coty- 
ledons broad. 

A  great  many  forms  are  known,  many  of  which  have 
been  distinguished  as  species  by  some,  but  most  botan- 
ists follow  Miiller  (DeCandoUe's  Prodromus,  vol.  15, 
part  2:1061,  18GG),  in  referring  them  all  to  varieties  of 
the  one  species,  R.  communis^  Linn.,  in  which  the  fol- 
lowing, listed  as  species  in  the  American  trade,  may 
doubtless  be  placed:  E.  Africdnus,  Bnrbonihisis,  Cam- 
bodgensis,  coeruleits,  GihscDn,  f/igauft-ns.  macrocdrptts, 
macrophyJIus,  Ohermanni ,  Ph ilippi)iensis,  sanqtiineus, 
spectdbilis,  tricolor,  Zcnizibarensis.  See  Vilmorin,  Blu- 
mengartnerei,  p.  903  (1896). 

commilnis,  Linn.  Castor  Bean.  Castor  Oil  Plant. 
Palma  Christl  Figs.  2131-3.  Half-hardy  annual,  3-15 
ft.  high  in  the  central  United  States,  30-40 
ft.  in  the  tropics.  The  large  handsome  leaves 
(6  in. -2/^  ft.)  and  stems  bright  green  to  dark 
red:  capsules  prickly  or  smooth.  July  to 
frost.  Probably  originally  from  Africa  or  In- 
dia, now  scattered  widely  and  naturalized  in 
all  tropical  lands.  B.M.  2209. -Cultivated  in 
most  tropical  and  temperate  countries  from 
the  earliest  times,  for  the  oil  of  the  seeds 
(castor  oil,  Oleum  Bicini)  used  in  medicine 
and  in  the  arts,  and  in  some  places  as  a  food- 
dressing  oil.  The  seeds  contain  a  poisonous 
principle.  Also  much  used  as  a  decorative 
plant  singly  or  in  bed  centers,  giving  a  rich 
tropical  effect.  Of  rapid  growth  in  any  rich 
soil.  The  seeds  may  be  planted  in  May  where 
they  are  to  grow,  or  sown  singly  in  pots  in 
early  spring  and  afterwards  transplanted. 
The  species  varies  greatly  in  size  and  in  the 
form  and  size  of  the  capsule,  the  form,  size 
and  color  of  the  seeds  and  color  and  glau- 
cosity  of  the  stem  and  leaves.  The  follow- 
ing are  some  of  the  principal  varieties :  Var. 
Cambodg6nsis,    Hort.     Lvs.    dark    colored; 


stems  nearly  black.  Var.  Gibsoni,  Hort.  Dwarf,  5  ft., 
lvs.  bronzy  purplish.  Var.  lividus,  -Tacq.  {B.  sanguin- 
eus, Hort.  B.  Obermanni,  Hort.)  Slender;  stem  and 
fruit  blood-red,  8  ft.  R.H.  7:182,183.  Var.  Borboni^nsis, 
Hort.  Fifteen  feet,  lvs.  large,  shining,  green  or  reddish. 
Var.  Zanzibar6nsis,  Hort.  A  i-ecent  introduction  of  large 
size  with  enormous  various  colored  lvs.  and  very  large 
flat  seeds.     A.G.  16:383,    I.H.  41:100. 

J.  B.  S.  Norton. 

BIGID£LLA  (Latin,  somewhat  rigid;  referring  to  the 
pedicels,  which  after  the  petals  fall  become  erect  and 
stiff).  IHddcece.  A  genus  of  3  species  of  Mexican  half- 
hardy  bulbous  plants  allied  to  the  well-known  Tigridias 
and  distinguished  by  the  inner  perianth  -  segments; 
these  are  inconspicuous  in  Rigidelhi,  being  very  small, 
ovate  and  erect,  while  in  Tigridia  they  are  larger,  fiddle- 
shaped  and  spreading.  Lvs.  broad,  plicate,  with  chan- 
neled petiole;  fls.  fugitive,  bright  i-ed,  pedicelled;  peri- 
anth-tube none;  segments  very  unequal,  outer  oblong, 
connivent  in  a  cup  in  the  lower  third,  then  spreading  or 
reflexed;  inner  very  small,  erect,  ovate,  with  a  narrow 
claw.    Baker's  Irideae,  Baker,  p.  70. 

immacul^ta,  Herb.  Stem  2-3  ft.  long,  forked :  lower 
lvs.  13^-2  in.  long  including  petiole:  fls.  bright  crim- 
son, not  marked  with  black.  B.R.  27:68.  F.S.  5:502; 
21:2215  (fls.  brick-red).  p,  -^y,  Barclay. 

EIVlNA  (A.  Q.  Rivinus,  professor  of  botany,  etc., 
at  Liepzig,  1691-1725).  Phytolaccdcew.  A  genus  of  2  or 
3  species  of  shrubs  with  herbaceous  branches  bearing 
usually  axillary  racemes  of  small  flowers,  followed  by 
red  berries  the  size  of  peas.  Lvs.  ovate,  ovate-lanceo- 
late or  cordate-ovate:  perianth-segments  4,  small,  equal; 
stamens  4-8;  style  short;  stigma  capitate.  The  species 
are  natives  of  tropical  America.  The  following  makes 
a  good  pot-plant  for  a  warm  greenhouse,  and  it  is  also 
useful  for  growing  as  a  summer  annual  in  the  open. 

Mmilis,  Linn.  Rouge  Plant.  Fig.  2134.  Stem  with 
spreading  branches,  J-2-2  ft.  high:  lvs.  1-3  in.  long: 
racemes  slender,  pendulous,  many-fld.,  as  long  as  the 
lvs.:  fls.  white,  1-13^  lines  long:  calyx  pale  rose:  fr. 
1-1^  lines  long;  S.  Florida.  B.M.  1781.  V.  5:75. 
S.H.  2:111.    Gn.  22,  p.  68  (as  B.  I'cevis). 

F.  W.  Barclay. 

BOAN  or  ROWAN.    Sorbtis  Aucuparia. 

ROBtNIA  (in  honor  of  the  two  early  French  botanists 
Robin).  Leguminbsce.  Trees  or  shrubs,  with  odd-pin- 
nate leaves  and  often  spines  for  stipules:  Ifts.  stipel- 
late:  fls.  in  drooping  axillary  racemes  :  fr.  a  2-valved 
pod  or  legume,  with  several  bean-like  seeds.  A  genus 
of  plants  of  much  merit  for  ornamental  planting,  and 
in  one  case  for  its  enduring  tiniber.  All  are  of  rapid 
growth  when  yovmg,  reaching  effective  stages  in  a  short 
time.  The  facility  with  which  they  increase,  both  by 
seed  and  by  suckers,  is  sometimes  a  disadvantage.  Va- 
rieties are  propagated  by  cuttings  or  by  grafting.      The 


2133.  Clump  of  Ricinus  communis. 
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beauty  of  R.  Pseudacacia  was  early  recognized  and  it 
was  extensively  planted,  but  the  attacks  of  the  borer 
have  caused  great  loss  and  checked  the  planting  of  a 
beautiful  tree. 


2134.  Rivina  humilis  {X  /^).    (See  page  1537.) 


Pseudacacia,  Linn.  Locust.  False  Acacia.  Black 
Locust.  Fig.  2135.  This  species  is  the  largest  of  the 
genus,  growing  to  a  height  of  80  ft.  Lfts.  short-stalked. 
9-19,  1-2  in.  long,  oval  or  ovate,  smooth,  often  emargi- 
nate  or  mucronate:  bark  on  young  wood  brown  and 
glandular;  stipules  glandular,  enlarging  with  age  and 
becoming  strong  thorns  on  the  2-year-old  wood  :  fls. 
white  and  fragrant,  in  drooping  racemes:  fr.  a  broad, 
brown,  many-seeded  pod  or  legume.  May,  June.  East- 
•ern  N.  A. — Wood  very  lasting,  and  adapted  to  many  uses. 
Many  varieties  of  this  species  are  in  cultivation,  the 
following  being  sold  in  this  country:  atirea,  Hort.,  has 
pale  yellow  Ivs. ;  bella-rdsea,  Hort.,  rose-colored  fls., 
and  is  probably  a  hybrid  of  R.  Pseudacacia  and  R.  vis- 
cosa;  var.  inlrmis,  DC,  is  a  thornless  variety,  with 
large  dark  foliage;  buU^ta, Hort.,  is  much  like  Bessoni- 
ana  (below),  but  more  compact;  Decaisne^na,  Carr.,  is  a 
form  with  handsome  rose-tinted  fls.  R.H.  1863:151.  F.S. 
19:2027.  I.H.  12:427.  Gn.  34,  p.  174;  spectdbilis,  Du 
Mont  Cour.,  is  a  strong-growing  thornless  var.;  mono- 
ph^Ua,  Pelz.  &  Kirchn.,  is  the  Single-leaf  Locust,  and  of 
this  there  is  a  slightly  pendulous  sub-var, ;  p^ndula, 
Loud.,  is  a  form  with  broad,  spreading,  somewhat 
drooping  branches ;  semperfldrens,  Hort.,  is  said  to 
flower  throughout  the  summer;  vars.  gl6bula,  stricta 
and  mimosseidlia  are  horticultural  forms,  which  are  suf- 
ficiently described  by  their  names;  pyramid^Iis,  Petz. 
&  Kirchn.,  is  a  distinct  narrow-growing  form;  umbra- 
cuUfera,  DC.  Umbrella  Locust.  Thornless,  the  gla- 
brous branches  densely  crowded  :  lfts.  ovate.  Vars. 
rubra,  stricta  and  Besaoniana  are  forms  of  this.  Very 
•distinct. 

hispida,  Linn.  Rose  Acacia.  Fig.  2130.  A  shrub  2- 
8  ft.  high,  all  parts  of  the  plant  except  the  fls.  bristly 
or  hairy:  lfts.  9-13:  racemes  loose:  fls.  on  long  pedi- 
cels, rose  color.  May,  June.  Va.  to  Ga.,  in  mountains. 
B.M.  311.  Gn.  34,  p.  175.  — Like  the  next  species,  it 
spreads  from  the  root  and  should  be  planted  where  it  will 
not  interfere  with  other  plants.    Seldom  matures  seed. 

viscdsa,  Vent.  Clammy  Locust.  A  small  tree,  rarely 
growing  to  the  height  of  30-40  ft. :  shoots,  petioles 
and  seed -pods  covered  with  viscid -glandular  hairs: 
lfts.  11-25:  fls.  in  a  short  and  usually  rather  erect  ra- 
ceme, rose  color.  June.  Va.  to  Ga.,  in  mountains.  S.S. 
3:115.  B.M.  560.-The  var. bella-rdsea.Nich., is /e.PsencZ- 
acacia,  var.  bella-rosen. 

Neo-Mexicilna,  Gray.  A  shrub  5  or  G  ft.  high,  with 
stout  stipular  prickles  :  peduncle,  raceme  and  calyx 
glandular-hairy:  fls.  in  drooping  axillary  racemes,  rose 
color.    Southwestern  N.  Amer.    S.S.  3:114.    Gt.  41:1385. 

li.  Kelsei/l  is  "a  new  species  discovered  and  introduced  in 
1901,  by  Harlan  P.  Kelsey.  The  bark  much  resembles  K.  Pseud- 
acacia and  the  plant  is  sparintjly  pubescent."  It  is  A'.  Hoyn- 
toni,  Ashe.  j„„j^  p_  COWELL. 


ROBIN'S  PLANTAIN,  Erigeron  bellidifoUus. 

BOCAMBOLE  {Alli^im  Scorodoprasuni,  Linn.),  is  a 
humble  member  of  the  onion  tribe,  the  underground 
bulbs  of  which  are  used  abroad  like  garlic,  known  in 
America  amongst  the  Canadian  French.  The  plant  is  a 
hardy  perennial,  with  a  stem  that  is  twisted  spirally  above 
and  bears  at  the  top  an  umbel  of  flowers,  some  or  all  of 
which  are  changed  to  bulblets.  The  presence  of  these 
bulblets  distinguishes  the  plant  from  garlic.  The  spe- 
cies can  be  propagated  by  the  bulblets,  but  quicker  re- 
sults are  secured  from  the  cloves  of  the  underground 
bulbs.  In  mild  climates,  the  bulbs  should  be  planted  in 
autumn  or  not  later  than  February  ;  in  cold  climates, 
plant  in  spring.  In  the  autumn  when  the  leaves  decay, 
the  bulbs  are  lifted,  dried  in  the  sun,  and  stored. 

Rocambole  is  a  native  of  Europe,  the  Caucasus  region 
and  Syria.  It  has  flat  or  keeled  leaves,  short  spathe, 
bell-shaped,  6-parted  perianth,  and  the  3  inner  stamens 
broader  than  the  rest,  3-cleft,  and  not  longer  than  the 
perianth.  It  is  a  perennial  plant.  Good  seeds  are 
rarely  produced. 

ROCCARDIA.     Consult  Helipterum. 

ROCHEA  (de  la  Roche,  French  botanist).  Crassu- 
Idcew.  A  genus  of  4  species  of  succulent  plants  from 
S.  Africa,  with  opposite,  oblong-ovate  or  lanceolate  Ivs. 
and  fls.  in  terminal,  few-to  many-fld.  heads.  For  generic 
characters,  see  Crassula.  The  best  species  is  R.  coc- 
cinea.  The  following  points  concerning  its  culture  are 
condensed  from  Gn.  40,  p.  300:  This  species  enjoys  an 
abundance  of  light  and  sun-heat,  and  needs  to  have  its 
wood  thoroughly  ripened  in  the  autumn  to  insure  a  dis- 
play of  bloom.  If  small  plants  can  be  procured  they 
should  be  nipped  about  February  1.  If  a  few  leaves  are 
removed,  after  the  top  is  pinched  out,  shoots  will  start 
more  evenly.  After  pinching,  the  plants  are  put  into 
considerably  larger  pots,  a  peaty  soil  being  generally 
used  and  good  drainage  given.  They  should  be  given  a 
night  temperature  of  50°,  day  temperature  of  75-80° 
in  sunshine,  with  plenty  of  atmospheric  moisture  until 
the  new  growths  are  freely  produced,  when  they  should 


2135.   Robinia  Pseudacacia  {X%). 

be  inured  to  more  air.  A  shading  of  the  glass  may  be 
necessary  in  siuiinifr,  or  the  plants  may  be  ])Iaced  in  a 
sheltered  ])ositi(in  outside.  About  August,  wlieu  the 
plants  have  nuide  as  much  growth  as  can  be  ripened 
that  season,  they  may  be  placed  in  a  warm,  dry,  sunny 
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place  to  induce  perfect  aud  early  maturity.  During 
winter  the  plants  may  be  kept  in  a  sunny  frame  or  cool, 
light  greenhouse,  with  only  sufficient  water  to  prevent 
shriveling. 

A.    Clusters  usually  2-flowered. 
jasmlnea,  DC.  (CrrfssuZa  Jas»itnea,Ker-Gawl).    Stem 
herbaceous,  4-12  in.  high,  decumbent,  branched,  flower- 
ing part  erect:  Ivs.  fleshy,  oblong-oval,  %-%  in.  long, 


2136. 

Rose  Acacia— 

Robinia  hispida 

(X  y^.) 


1-2  lines  wide:  fls.  white,  tinted  with  crimson,  sessile, 
not  fragrant,  Wo.  in.  long.  B.M.  2178.  — Hybrids  with  B. 
coccinea  are  figured  in  A.F.  5:433. 

AA.    Clusters  many-flowered. 

coccinea,  DC.  (Kalosdnthes  coccinea.  Haw.  Crdssula 
coccinea,  Linn.).  Plant  robust,  shrubby,  1-2  ft.  high: 
Ivs.  very  closely  imbricated,  1-13>^  in.  x  %-l  in.:  fls. 
bright  scarlet,  13^-2  in.  long,  fragrant,  borne  in  sum- 
mer.   Cape.    Gn.  46,  p.  360.    B.M.  495. 

R.  falcdta,  DC.   See  Crassula  falcata.     p^  -^^  Barclay. 

ROCK-BRAKE.     See  Cryptogramma. 
ROCK-CRESS.     Arabis. 

ROCK  GARDENS.  Figs.  2137-40.  Nature  in  time  will 
make  a  garden  even  on  the  unbroken  surface  of  a  rock, 
by  clothing  it  with  lichens,  algae  and  mosses  of  many 
exquisite  forms  having  much  variety  and  often  striking 
brilliancy  in  coloring.  If  there  are  soil-filled  cracks  and 
pockets  then  ferns  and  flowering  plants  will  find  a  place. 
At  low  elevations,  however,  these  flowering  rock-plants 
are  comparatively  few,  for  soil  accumulates  rapidly  and 
strong-growing  herbs,  shrubs  and  trees,  aided  by  favor- 
able climatic  conditions,  soon  cover  the  rock  surface  or 
furnish  so  dense  a  shade  that  only  mosses,  lichens  and 
ferns  will  thrive. 

The  ideal  rock  or  alpine  gardens  are  within  that  region 
on  mountain  summits  between  the  limits  of  tree  growth 
and  the  edge  of  perpetual  snow,  and  in  the  correspond- 
ing regions  toward  the  poles,  where  the  plants  are  pro- 
tected from  the  rigors  of  a  long  winter  by  blankets  of 
snow  and  are  quickened  into  a  short  period  of  rapid 
growth  by  a  comparatively  low  summer  temperature. 
Here,  where  there  are  deep,  cool,  moist  rock  crevices 
and  pockets  filled  with  fragments  of  broken  stone  and 
porous  decayed  vegetable  matter,  are  the  favorable  con- 
ditions wherein  the  real  alpine  plants  can  multiply  their 
neat  and  dainty  cushions,  tufts  and  rosettes  of  dense 
and  matted  foliage  and  their  abundance  of  exquisitely 
formed  and  brilliantly  colored  flowers.  A  successfully 
grown  collection  of  these  plants  in  contrast  with  ordi- 
nary garden  flowers  would  be  like  a  collection  of  cut 
gems  as  compared  with  one  of  rough  minerals  and 
rocks,  for  they  have  an  exquisiteness  of  finish  and 
depth  of  coloring  that  gives  them  as  uniqxie  a  place  in 
the  vegetable  kingdom  as  they  have  in  the  plan  of  na- 
ture. Surely  there  are  men  and  women  who,  if  they 
knew  these  plants  well,  would  be  fired  with  an  ambition 
to  excel  in  their  cultivation ;  and  in  so  doing  they  may 
enter  a  comparatively  untrodden  path  if  they  will  limit 
their  work  chiefly  to  the  alpines  of  this  continent.    They 


are  represented  in  the  New  England  mountain  region 
by  such  species  as  Arenaria  Groenlandica,  Loiseleuria 
procumbens,  Silene  acaulis,  Diapensia  Lapponica, 
Arctostaphylos  alpina,  Vaccinium  cwspitosum,  Saxi- 
fraga  rivularis,  Veronica  alpina,  Geuni,  radiatum, 
var.  Peclcii,  Sibbaldia  procumbens,  Mhododendron 
TjdpponicitiH,  liryunthus  taxifolia,  Primula  farinosa, 
tidxifnKja  njijxisiltfdlin,  Aizoon  and  aizoides,  Aster 
polyphyllus  and  Woodsia  glabella;  and  in  the  Rocky 
Mountains  and  Pacific  Coast  Ranges  by  Erigeron  uni- 
florus,  lanatus  and  ursinus,  Actinella  Brandegei  and 
andiflora,  Artemisia  borealis,  scopulorum  and  al- 
pina, Senecio  Soldanella,  Fremontii,  pe- 
trceus,  uniflorus  and  wernerUefolius ,  Crepis 
nana,  Campanula  uniflora.  Primula  Parryi 
and  suffruticosa,  Androsace  Chamajasme  and 
septentrionalis ,  Gentiana  prostrata,  frigida, 
Newberryi,  Parryi  and  simplex.  Phlox  bry- 
oldes  and  ccpspitosa,  Polemonium  confertum, 
Cassiope  Mertensiana,  Bryantlius  JJreweri, 
Draba  streptocarpa,  Parryi  and  nudicaulis, 
Arabis  Lyallii  and  platysperma,  Smelowskia 
calcycina.  Lychnis  niontana  and  Kingii,  Ca- 
landrinia  pygmcea,  Clnytonia  megarrhizaf 
Spraguea  umbellata,  Dryas  octitpctala ,  Gcum 
Kossii,  Saxifraga  chrysantha  and  liryoplxira ,. 
Cysopteris  alpina,  Aplopappus  pyg)naus,  Lyallii  and 
acaulis,  Omphalodes  nana,  Y&r.  aretioides ,  Chionophila 
Jamesii,  etc.  (Not  all  of  these  names  are  accounted  for 
in  this  work.  They  may  be  found  in  the  Current  Man- 
uals of  North  American  Plants.) 

The  uncultivated  American  plants  in  this  class  are  quite 
as  numerous  and  attractive  as  are  the  European  species 
that  have  been  long  cultivated  there.  Here  alpines  have 
been  but  little  cultivated.  A  very  few  easily  grown 
European  kinds,  like  Aubrietia  deltoidea,  Achillea  to- 
mentosa,  Camjianula  Carpatica  and  Arabis  albida, 
are  ofi'ered  by  American  nurserymen  and  cultivated  in 
the  open  border.  On  a  few  private  places  small  rock 
gardens  have  been  established,  or  advantage  has  been 
taken  of  favorable  local  conditions  to  cultivate  some 
additional  species,  and  in  one  or  more  botanic  gardens 
considerable  collections  have  been  at  times  maintained, 
chiefly  in  frames.  Generally  what  have  passed  for  rock 
gardens  have  been  rockeries  — mere  piles  of  cobbles 
raised  from  the  surface  of  turf  or  piled  against  dry 
banks  in  such  a  manner  as  rapidly  to  disperse  instead 
of  slowly  conserve  all  soil  moisture.     Even  the  most 


2137    A  rockery  bordering  a  lawn 

self-assertive  weed  fails  to  thrive  in  such  a  garden.  A 
little  better  than  this  was  the  rock  garden  at  the 
World's  Fair,  in  which  was  the  alpine  plant  exhibit 
of  the  Royal  Botanic  Garden  of  Berlin,  comprising  103 
species,  of  which  only  23  were  alive  in  August. 

In  general,  we  have  a  smaller  rainfall,  less  humidity 
and  a  larger  proportion  of  sunny  days  than  in  England' , 
to  which  we  must  look  for  the  best  instruction  in  tl  '- 
cultivation  of  alpine  plants.    This  must  be  regarded  iu 
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the  arrangement  of  our  rock  gardens.  Every  precau- 
tion should  be  taken  to  secure  the  full  advantage  of 
rainfall  and  any  natural  water  supply,  and  there  should 
also  be  a  liberal  and  constant  artificial  water  supply.  It 
must  be  kept  in  mind,  too,  that  at  low  elevations  the 
long,  hot  summers  do  not  allow  the  period  of  rest  that 
such  plants  require.  This  condition  must  be  met  by  de- 
vices, methods  and  locations  that  will  retard  the  growth 
in  spring,  check  it  at  an  early  period  in  autumn,  and 
keep  the  plants  fully  dormant  in  winter,  such  as 
shade,  nuilching,  and,  in  the  case  of  particularly  diffi- 
cult plants,  the  protection  of  frames.  It  is  essential 
that  conditions  be  provided  that  will  enable  the  roots  to 
extend  for  a  long  distance,  often  many  feet,  in  narrow 
crevices  and  pockets  between  rocks  to  depths  where 
there  is  a  uniform  temperature  and  uniform  moisture 
supplied   by  moving  water,  for  frequent   freezing  and 


2138.   A  pocket  in  the  rocks. 

thawing  and  stagnant  water  are  fatal.  These  cavi- 
ties should  be  filled  with  such  loose  material  as  frag- 
ments of  rock  mixed  with  decayed  vegetable  matter, 
without  manure,  and  arranged  to  provide  for  the  free 
passage  of  hair-like  roots,  for  perfect  drainage  and  the 
free  access  of  air.  To  provide  these  unusual  conditions 
on  the  average  private  place  in  a  large  way  would  be  so 
difficult  and  so  expensive  that  it  is  not  to  be  recom- 
mended. A  small  collection  comprising  a  few  easily  cul- 
tivated alpines  and  the  similar  rock  plants  referred  to  in 
a  later  paragraph  may,  however,  be  successfully  grown 
on  reconstructed  stone  walls,  on  ledges,  in  small  rock 
gardens  and  in  the  open  borders  of  almost  any  country  or 
city  place.  Persons  who  desire  to  cultivate  a  large  col- 
lection of  true  alpines  should  seek  a  situation  where 
favorable  natural  or  existing  conditions  can  be  taken 
advantage  of.  8uch  locations  are  likely  to  be  found  at 
the  seashore  and  in  rocky  and  hilly  regions  — such  re- 
gions, for  example,  as  are  selected  by  many  people  for 
summer  homes.  A  ledge,  a  natural  mass  of  boulders 
or  an  abandoned  quarry  will  often  provide  them. 
Pockets  and  crevices  of  ledges  can  be  cleared  of  unsuit- 
able material,  and  if  they  are  not  deep  enough  to  hold 
moisture  and  have  an  equable  temperature  their  depth 
may  be  increased  by  the  judicious  use  of  wedges,  bars 
an(l  explosives.  Boulders  can  be  arranged  in  such  a 
manner  as  to  secure  suitable  deep  pockets  and  crevices 
of  soil,  springs  can  be  diverted  to  supply  a  constant 
flow  of  wat(,'r,  underground  jjipes  can  be  carried  from 
an  artificial  source  of  supply  to  various  points  where 
conditions  require  them.  However  favorable  the  condi- 
tions are,  it  will  be  found  that  much  can  be  done  to 
advantage  in  different  localities  to  nujet  tlie  special  re- 
quirements of  different  groups  of  plants.  In  such  work, 
however,  it  should  be  kept  constantly  in  mind  tliat  there 
are  plants  that  will  grow  in  all  sorts  of  surroundings, 
and  that  it  will  often  be  much  better  to  seek  such  as  are 


adapted   to  existing  conditions   than  to  go  to  tlje  ex- 
pense of  radically  modifying  such  arrangements. 

If  an  artificial  rockery  is  to  be  constructed,  it  should 
be  borne  in  mind  that  it  is  not  for  the  purpose  of  dis- 
playing a  collection  of  curious  rocks  fantastically  ar- 
ranged, but  to  provide  a  place  for  growing  a  class  of 
plants  that  cannot  be  as  well  grown  elsewhere.  It  would 
be  better  never  to  think  of  securing  mountain,  valley 
and  rock  effects  in  the  disposition  of  the  material  to  be 
used,  but  only  to  think  of  providing  many  varied  con- 
ditions and  situations  as  regards  exposure  to  sun  and 
shade,  depth  of  pockets  and  crevices,  the  chai-acter  and 
depth  of  soils,  subterranean  and  surface  water  supply, 
and  whether  it  be  permanent  or  fluctuating.  In  select- 
ing and  arranging  the  rocks  freshly  broken  raw  faces 
should  not  be  exposed,  but  rather  such  faces  as  are 
already  covered  with  a  growth  of  lichens  for  sunny 
places  and  with  mosses  for  shady  spots. 
To  take  full  advantage  of  surface  water, 
pockets  and  crevices  should  have  a  decid- 
edly downward  direction  from  the  exposed 
surface  and  not  be  sheltered  by  over- 
hanging rock.  That  this  does  not  apply 
in  all  cases,  those  who  are  familiar  with 
the  habitats  of  rock -plants  know  full 
well.  The  natural  habitat  of  PelUra  (jra- 
cilis  in  the  upper  Mississippi  bluffs  is  in 
horizontal  crevices  well  back  from  the 
edge  of  the  overhanging  rock,  where  it  is 
absolutely  protected  from  all  surface 
water.  It  finds  sufficient  moisture  in  the 
horizontal  seams.  Pellwa  atropiirpurea 
will  grow  in  narrow  cracks  and  small 
pockets  on  the  face  of  dry  limestone 
boulders  where  there  can  be  no  possible 
internal  supply  of  moisture.  These  in- 
stances go  to  show  that  the  general  prin- 
ciples that  will  apply  to  such  plants  as  a 
class  will  not  apply  to  all  species,  and  it 
simply  gives  emphasis  to  the  importance 
of  trying  a  plant  under  all  sorts  of  condi- 
tions before  assuming  that  it  can  not  be 
grown.  The  writer  remembers  well  an  at- 
tempt to  grow  that  most  exquisite  alpine 
flower,  Gentiana  vertta,  in  the  open  border 
on  a  little  pile  of  rocks  to  give  it  suitable 
drainage.  It  was  transphuited  a  number  of  times  to 
places  where  its  enviroimient  ajipeared  to  be  about  the 
same,  and  finally  a  situation  was  secured,  where,  instead 
of  barely  holding  its  own,  it  increased  and  pi'oduced  a 
number  of  its  great  deep  blue  flower-cups. 

The  importance  of  protection  from  drying  and  cold 
winds  and  of  securing  shade  in  many  situations  "must 
not  be  overlooked.  Sometimes  advantage  may  be  taken 
of  an  existing  deciduous  or  evergreen  tree  or  shrub 
growth,  or  rapid-growing  varieties  can  be  planted  to 
make  a  screen.  While  shelters  of  this  character  are  of 
value  about  the  outer  limits  of  a  rock  garden,  they  can 
hardly  be  used  for  separating  its  smaller  compartments. 
For  this  purpose  slow-growing,  dense-foli^aged  ever- 
greens with  a  restricted  root  range  are  best.  This 
would  include  the  Yuccas,  a  few  of  the  dwarf  forms  of 
Thuya,  Juniperus,  Picea,  Retinispora  and  practically  all 
the  broad-leaved  evergreens.  The  latter,  especially  the 
Rhododendrons  (of  which  Hhododendron  muj-'tmum  can 
be  secured  in  large  plants  at  low  cost),  are  particularly 
useful  owing  to  their  habit  of  growth,  restricted  root 
area,  and  the  facility  with  which  they  can  be  moved 
from  place  to  place  as  desired.  As  these  shelter-belts 
and  groups  form  the  background  and  setting  of  the  rock 
garden  and  ai'e  the  doininutiug  landscape  feature  in 
views  from  a  distance,  their  composition  and  disposition 
is  a  matter  of  much  importance.  The  disposition  must 
be  governed,  however,  by  the  general  arrangement  of 
the  grounds,  but  in  this  arrangement  an  agreeably 
varied  sky-line  and  composition  of  plant  forms  and  of 
shades  of  green  should  be  sought  for.  In  the  composi- 
tion of  tlie  background,  and  in  the  planting  of  the  rock 
garden  as  well,  a  decided  character  should  be  given  to 
the  whole  and  to  each  distinct  compartment  by  using 
some  few  effective  plants  in  quantity  rather  than  a  great 
number  of  varieties  in  small  quantities.  Variegated 
and  distorted   garden  freaks   should  be  excluded,   for 
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they  would  only  distract  the  attention  from  the  rock 
garden,  the  primary  object.  Even  more  inappropriate 
are  stationary  fountains  and  vases. 

For  more  specific  instructions  as  to  the  construction 
of  rock  gardens  and  the  care  and  propagation  of  rock- 
plants  (for  European  conditions)  see  Robinson's  "Alpine 
Flowers,"  London,  1875,  and  Sutherland's  "Hardy  Her- 
baceous and  Alpine  Flowers,"  Edinburgh  and  London, 
187L 

Up  to  this  point  reference  has  been  made  for  the  most 
part  to  distinctly  alpine  plants;  that  is,  plants  that  are 
confined  exclusively  to  the  region  on  mountains  above 
the  tree  and  shrub  line.  They  are  the  ones  that  will 
test  the  skill  of  the  cultivator.  There  are,  however, 
many  rock-plants;  that  is,  plants  that  grow  naturally  on 
rocks,  or  plants  having  a  tufted,  matted  and  more  or 
less  persistent  and  evergreen  foliage  similar  to  alpines 
that  can  be  used  with  tlieni  in  less  favorable  positions 
in  the  rock  garden  or  in  the  open  border.  Many  of  such 
plants  can  be  readily  procured  from  American  nursery- 
men and  collectors.  They  are  easy  of  cultivation  and 
attractive  in  habit  and  flower.  The  writer  would  include 
also  low-growing  bulbous  plants,  especially  such  as  have 
inconspicuous  foliage.  They  can  be  planted  with  the 
low  ground-covering  plants  to  push  up  through  them. 
From  this  list  are  omitted  such  plants  as  belong  more 
(iroperly  in  the  wild  garden,  especially  such  as  spread 
rapidly  by  underground  shoots  and  are  likely  to  become 
a  pest.  (In  a  rockery  conditions  are  such  that  it  is 
almost  impossible  to  extirpate  deep-rooting,  weedy 
plants,  and  they  above  all  others  should  be  rigidly  ex- 
cluded.) Among  desirable  rock-plants  the  writer  would 
include  Geranium  sangninenm,  Andreivsii  and  Rohert- 
ianum,  Gypsophila  muralis,  Helianthemum  vulgare, 
Hellehorus  niger,  Leontopodium  alpinum,  Linaria 
Cymhalaria,  Lotus  corniculatus.  Lychnis  Viscaria,  Pa- 
paver  alpinum  and  nudicaule,  Ceratostigma  Larpentce, 
Saponaria  ocymoides,  Veronica  Teucrium  and  rupestris, 
Arabis  alpina,  Campanula  fragilis,  Daphne  Cneorum, 
species  of  Alyssum,  Bellis,  Cerastium,  Arenaria,  Draba, 
Epimedium,  Iberis,  Thymus,  Arabis,  Armeria,  Ajuga, 
Dianthus,  Sedum,  Sagina,  Primula,  Aquilegia,  Saxi- 
fraga,  Corydalis,  Myosotis,  Sempervivura,  Parnassia, 
Viola,  Hepatica,  Opuntia,  Houstonia,  Anemone  patens, 
var.  NtittaJliana,  dwarf  and  creeping  Campanulas, 
Cornus  Canadensis,  Dicentra  eximia,  Calluna  vul- 
garis. Iris  cristata,  verna  and  pumila,  Leiophyllum 
imxifolinm.  Phlox  siibulata,  amoena,  reptans,  Saxi- 
fraga  Virginiensis,  Silene  Pensylvanica  and  Virginica, 
Anemone  thaliotroides,  Waldsteinia  fragarioides,  Galax 
aphylla,  Asperula  odorata,  low-growing  ferns,  mosses, 
etc.  Warren  H.  Manning. 

A  rock  garden  or  rockery  is,  or  should  be,  an  imita- 
tion (though  of  necessity  in  a  limited  and  smaller 
way)  of  a  natural  rocky  slope  such  as  is  often  seen  on 
mountain  sides,  but   made   more    interesting   and   at- 


be  artificial  in  the  sense  of  made  by  man,  because 
few  gardens  contain  a  natural  bank  or  slope  upon  which 
one  might  be  constructed.  In  any  case,  it  should  be 
characterized  by  simplicity  and  naturalness.  In  fact,  in 
no  part  of  a  garden  has  the  gardener  more  opportunity 
to  give  expression  to  his  natural  taste  than  in  the  con- 
struction and  planting  of  a  rockery.     If  a  garden  does 


2139.    An  isolated  rockery  under  a  tree.  Southern  California. 

tractive  by  the  planting  of  a  large  variety  of  alpine 
and  other  plants.  The  meaningless  mounds  of  stones 
too  often  seen  in  gardens,  planted  with  summer-bed- 
ding plants  or  vines,  do  not  represent  the  true  concep- 
tion of  a  rockery.    A  rockery  must  of  necessity  often 


2140.  A  picturesque  rock  work,  for  the  wilder  parts 
of  the  grounds  (European). 

contain  a  natural  bank  or  slope,  the  position  or  aspect 
may  not  be  an  ideal  one.  A  southern  slope,  unless 
within  the  shade  of  tall  trees,  is  not  as  good  an  aspect 
as  a  northern  one,  owing  to  the  soil  becoming  too  hot 
and  dry,  just  the  opposite  conditions  for  true  alpine 
plants.  Some  of  the  best  rockeries  are  what  are  known 
as  underground  rockeries;  for  instance,  the  one  in  the 
Royal  Botanic  Gardens,  Kew,  London,  England,  is  an 
underground  rockery.  Before  this  rockery  was  con- 
structed the  ground  was  perfectly  level.  A  cutting  was 
begun  at  one  entrance,  at  first  shallow,  but  gradually 
deepening  till  a  depth  of  some  6  or  7  feet  was  reached, 
and  an  average  width  of  about  10  feet  at  the  bottom. 
All  the  soil  taken  out  was  placed  on  the  top  of  the 
slopes,  thus  still  further  increasing  the  height.  The 
cutting  was  made  in  a  winding  manner,  not  formal  or 
zigzag,  but  in  such  a  manner  that  when  completed,  not 
only  would  a  variety  of  aspects  be  secured  to  suit  the 
requirements  of  different  plants,  but  each  turn  should 
seem  to  possess  a  peculiar  charm  of  its  own.  The 
whole  cutting  is  perhaps  some  200  yards  in  length. 
The  rocks  are  placed  in  the  banks  in  as  natural  a  man- 
ner as  it  would  seem  possible  to  place  them;  now  they 
stand  out  boldly,  almost  perpendicular  with  the  edge  of 
the  path,  then  again  they  recede  into  hollow  recesses. 
There  are  not  too  many  rocks,  nor  yet  too  few.  In  one 
place  a  cascade  falls  over  the  rocks  into  a  small  pool 
which  not  only  provides  a  habitat  for  aquatic  and  bog 
plants,  but  also  adds  greatly  to  the  beauty  of  the 
rockery.  For  the  convenience  of  the  public  a  broad 
gravel  path  runs  through  the  whole  rockery.  Rhodo- 
dendrons and  other  shrubs  are  planted  on  top  of  the 
banks  in  groups,  and  not  in  straight  lines,  while  behind 
these  for  protection  and  shade  are  planted  pines  and 
other  conifers,  as  well  as  some  deciduous  trees.  The 
rocks  are  placed  in  most  cases  so  as  to  form  "pockets" 
of  good  size  into  which  the  plants  could  be  planted,  and 
the  soil  made  in  the  pocket  to  suit  the  requirements  of 
the  different  plants.  With  such  a  variety  of  aspects  and 
conditions  this  rockery  is  able  to  accommodate  one  of 
the  largest  collections  of  alpine  and  rock  plants  in 
the  world.  As  this  rockery  was  for  a  time  the  special 
charge  of  the  writer  while  a  student  at  Kew,  well  does 
he  remember  the  deep  carpets  of  mossy  Saxifrage,  Au- 
brietia,  Arabis,  Cerastium,  Sedum,  etc., which  hungover 
projecting  ledges  of  rocks,  while  in  fissures  and  holes 
in  the  rocks  were  growing  those  dainty  rosette-making 
saxifrages,  S.  longifolia,  S.  Cotyledon,  S.  Crustacea  and 
S.  caesia,  as  well  as  the  charming  androsaces.  In  the 
deeper  recesses  of  the  rockery  were  to  be  found  the 
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large-leaved  saxifrages,  such  as  S.  crassifoUa,  S.  ligu- 
lata,  S.  StrarJieyi  and  S.  purpurascens.  Quite  at  home 
and  in  suitable  positions  were  alpine  primulas,  auriculas, 
and  cyclamens.  There  were  Iceland  poppies,  Himalayan 
poppies  (Jfeconopsis  Wallichi  and  JVepalens  is),  gentians 
from  the  tiny  blue  Gentiana  verna  to  the  tall  G.  sep- 
temfida,  and  many  kinds  of  Funkia,,  Fritillaria,  Erica, 
Epimedium,  Cypripedium,  Orchis,  Lilium,  Erythronium, 
Allium,  Alyssum,  Ajuga,  Achillea,  Armeria,  Sagina, 
Sempervivum  and  creeping  Veronica,  besides  other 
plants  too  numerous  to  mention.  Particularly  promi- 
nent positions,  as  on  top  of  the  rocks,  or  at  a  turning 
point  in  the  path,  were  occupied  by  some  stately 
plant,  such  as  Sheum  palmatum,  Acanthus  mollis,  or 
Gunnera  manicata,  or  scabra,  while  foxgloves,  ver- 
bascums  and  such  like  plants  would  fill  up  the  recesses 
in  the  shrubs  on  the  top  of  the  rockery.  One  end  of  the 
rockery  beneath  the  shade  of  overhanging  trees  was 
devoted  to  hardy  ferns,  which  grew  with  wonderful 
luxuriance.  With  the  variety  of  rare  and  interesting 
plants,  together  with  the  artistic  yet  natural  appearance 
of  the  whole  rockery,  a  more  beautiful  place  it  would  be 
difficult  to  conceive. 

With  these  pleasant  remembrances  in  mind  the 
writer  built  a  rockery  in  1898,  in  the  Botanic  Gardens 
of  Smith  College,  Northampton,  Mass.,  somewhat  after 
the  pattern  of  the  one  at  Kew,  but  at  present  on  a  very 
much  more  limited  scale.  The  position  chosen  (the 
only  one  available)  is  near  the  outskirts  of  the  garden 
proper,  on  what  was  formerly  a  grassy  southern  slope. 
A  cutting  was  made  through  the  slope  in  much  the 
same  manner  as  the  one  at  Kew,  but  to  secure  good 
northern  aspects  the  soil  was  all  banked  on  the  south- 
ern side.  The  path,  which  is  quite  level,  varies  in  width 
from  3  to  6  feet.  The  height  of  the  banks  in  which  the 
rocks  are  placed  ranges  from  2  feet  at  the  entrances  to 
some  8  or  10  feet  at  the  highest  point.  For  rocks  we  used 
large,  water-worn  boulders  collected  in  the  vicinity.  One 
shaded  recess,  with  a  northern  aspect,  is  devoted  to  na- 
tive ferns,  which  at  the  present  time,  1901,  number 
some  40  species.  The  whole  rockery  outside  is  banked 
with  flowering  shrubs,  and  on  the  southern  bank  out- 
side are  planted  some  trees,  chiefly  catalpas,  for  the 
purpose  of  shading  the  southern  aspect  of  the  rock- 
ery, as  well  as  for  ornament.  Water  is  laid  on  so  that 
the  plants  might  not  suffer  in  dry  weather.  The  writer 
has  not  been  successful  with  alpine  primulas,  mossy 
saxifrages,  tufted  gentians,  and  several  other  subjects 
which  delight  in  a  cool,  moist  climate,  perhaps  from  his 
not  having  provided  the  ideal  conditions  for  such 
plants,  but  more  probably  due  to  our  extremes  of  cli- 
mate. Still  there  is  a  large  variety  which  does  well 
here.  The  writer  has  found  most  of  the  low-growing 
veronicas,  sedums,  sempervivums,  arabises,  alyssums, 
achilleas,  alsines,  erysimums,  aquilegias,  campanulas, 
stellarias,  pachysandras,  the  beautiful  shrubby  little 
Daphne  Cneorum,  and  many  others,  do  very  well  in  the 
more  sunny  or  southern  aspects  of  the  rockery,  while  on 
the  northern  aspects  cerastiums,  iberises,  ajugas,  Ice- 
land poppies,  rosette  and  large-leaved  saxifrages,  moss 
pinks,  epimediums,  herniarias,  arenarias,  cardamines, 
armerias,  dianthuses,  native  orchises,  cypripediiims  and 
many  other  plants  do  well.  On  the  top  of  the  rockery, 
to  fill  in  recesses  in  the  shrubbery,  are  planted  fox- 
gloves, verbascums  and  tall  veronicas,  while  at  conspic- 
uous points  are  planted  clumps  of  Bocconia  cordata, 
Telekia  speciosa,  Aruncus  Sylvester,  or  any  herbaceous 
plant  which  looks  well  as  an  isolated  specimen.  In 
among  the  plants  in  irregular  colonies  are  planted  hardy 
bulbs,  such  as  crocuses,  scillas,  ornithogalums,  nar- 
cissi, snowdrops,  chionodoxas,  and  grape  hyacinths; 
these  come  up  the  first  thing  in  the  spring  and  blossom 
before  the  other  plants  get  well  started  into  growth,  and 
are  a  decided  acquisition  to  a  rockery. 

Almost  all  alpine  plants  may  be  readily  propagated 
by  seed,  cuttings  or  division  of  tlio  ])lants,  The  writer 
raises  some  from  seed  each  year  to  fill  up  any  vacancies 
in  the  spring.  His  plan  is  to  sow  the  seeds  in  4-inch 
pots  early  in  February  in  a  finely-prepared  light  soil, 
and  place  the  pots  in  a  moderately  warm  greenhouse; 
here  they  soon  germinate,  and  as  soon  as  large  enough 
to  handle  they  are  transplanted  either  into  otlier  pots 
similarly  prepared,  or  into  small,  shallow  boxes.    They 


grow  vigorously  through  the  early  spring  months,  and 
by  the  first  of  May  they  may  be  planted  out  perma- 
nently. Seeds  may  also  be  sown  in  some  shaded  frame 
in  spring  and  the  plants  transferi-ed  to  the  rockery  in 
the  fall.  All  the  plants  in  the  rockery  should  have  a 
light  covering  of  leaves  or  light  strawy  manure  to  pro- 
tect them  from  excessive  freezing  and  thawing  during 
the  winter,  especially  those  planted  on  the  southern 
exposure,  or  they  may  be  protected  with  a  few  hemlock 
branches  laid  lightly  over  them.  These  should  be  re- 
moved as  soon  as  the  weather  will  permit  in  early 
spring.  In  planting  anewlj'  made  rockery  it  is  a  mistake 
to  plant  too  thick.  Each  plant  should  be  allowed  room 
to  develop  so  as  to  show  its  true  character,  and  the 
plant  should  then  be  limited  in  a  measure  to  that  space, 
especially  if  a  much  more  rampant  grower  than  its 
neighbors.  As  in  other  parts  of  the  garden,  weeds  will 
insinuate  themselves  wherever  they  can  gain  a  foot- 
hold. These  must  be  removed  as  soon  as  they  appear, 
and  the  whole  rockery  should  be  gone  over  at  least  once 
in  ten  days  to  keep  each  plant  from  encroaching  on  its 
neighbors,  and  to  keep  all  in  good  order. 

Edward  J.  Canning. 
ROCKET.    See  Hesperis. 

ROCKET  CANDYTUFT.    See  Iheris  coronaria. 

ROCKET,  YELLOW.    Barharea  vulgaris. 

BOCK  ROSE.     See  Cistus  ;  also  Bel ianthemum. 
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RODGfiRSIA  (Commodore  Rodgers,  U.  S.  Navy). 
Saxifragdcece.  A  genus  of  one  species,  a  hardy  herba- 
ceous perennial  for  which  the  following  names  have 
been  proposed:  Rodgers'  Bronze  Leaf,  Bronze  Leaf  of 
Japan  and  Stately  Five-Leaf.  It  grows  3—4  ft.  high,  and 
the  leaves  are  finger-shaped,  the  5  lobes  being  bold  in 
outline,  angled  and  serrate.  In  the  spring  the  foliage 
is  light  green;  in  summer  it  assumes  a  metallic  bronzy 
hue.  The  plant  is  a  vigorous  grower,  and  under  favor- 
able circumstances  has  been  known  to  make  a  clump  9 
ft.  in  diameter,  the  largest  Ivs.  being  a  yard  across  and 
borne  on  stalks  3  ft.  long.  The  fls.  are  borne  in  mid- 
summer on  stalks  4-5  ft.  high.  The  general  style  of 
inflorescence  is  that  of  the  popular  Astilbe,  to  which  it 
is  closely  allied.  The  fls.  are  very  small,  but  make  a 
feathery  spray  of  fluffy  white  bloom.  The  panicle  is  a 
foot  or  more  long  and  as  wide  at  the  base.  Technically 
the  fls.  have  no  petals;  what  seem  to  be  petals  are  the 
white  calyx-segments.  As  a  flowering  plant  it  has  been 
said  by  enthusiasts  to  be  superior  to  Astilbe,  but  the 
bloom  is  scantier,  rather  greenish  at  first,  and  perhaps 
does  not  last  as  long.  It  may  not  be  so  amenable  to 
forcing.  Rodgersia  is  a  native  of  the  subalpine  regions 
of  Japan  and  is  presumably  hardy  in  our  northern 
states.  It  is  offered  by  importers  of  Japanese  plants. 
The  plant  is  highly  esteemed  by  English  connoisseurs, 
but  seems  to  be  nearly  unknown  to  American  gardens. 
Although  any  deep,  rich  garden  soil  will  do,  it  is  said 
to  prefer  a  moist  peaty  soil.  It  should  be  placed  in  a 
sunny  position,  with  plenty  of  room,  where  high  winds 
cannot  damage  the  foliage.    Easily  propagated. 

Botanically  Rodgersia  is  close  to  certain  species  of 
Astilbe,  having  10  stamens  and  no  petals;  it  differs  in 
having  connate  carpels,  scorpioid  inflorescence  and  5- 
cut  rather  than  thrice  ternate  foliage.  Other  generic 
characters  are:  calyx-lobes  5:  ovary  2-3-loculed;  styles  2 
or  3;  stigmas  capitate:  ovules  many. 

podoph^Ua,  (^ray.  Rhizome  thick,  scaly:  radical  Ivs. 
.')-lobed;  stem-lvs.  3-lobed:  cvmes  scorpioid,  forming  a 
large  panicle.  B.M.6691.  G.C.  II.  20:141.  G.M.  33:477. 
Gn.  36,  p.  171;  38,  p.  125;  40,  p.  434.  w.  M. 

RODRIGUfiZIA  (Emanuel  Rodriguez,  Spanish  bot- 
anist and  apotliecary).  Orehidiieeiv.  A  small  genus  of 
South  American  orchids,  a  few  of  which  are  cultivated 
for  their  graceful  racemes  of  delicate  flowers.  The 
flowers  are  nearly  always  fragrant.  The  plants  vary 
somewhat  in  habit.     Some  species  form  neat,  con>pact 
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tut'ts,  while  others,  like  R.  decora,  have  long,  strag- 
gling rhizomes  difficult  to  keep  within  the  limits  of  a 
block  or  a  basket.  Pseudobulbs  small,  compressed,  1-2- 
Ivd.  and  bearing  sheathing  Ivs.  at  the  base:  racemes 
erect  or  pendulous:  dorsal  sepal  and  petals  similar, 
free,  erect;  lateral  sepals  united,  concave,  but  scarcely 
saccate:  labelluni  spurred  or  saccate,  with  a  long  claw 
parallel  to  the  column,  and  a  spreading  blade  usually 
exceeding  the  sepal:  column  slender.  Robert  Brown's 
genus  Gomesa  (sometimes  written  Gomeza),  found  on 
G.  recurva,  is  now  referred  to  Rodriguezia.  G.  recurva 
is  a.  planifolia. 

Grow  Rodriguezias  in  very  shallow  pots  filled  with 
tough  peat,  and  well  drained.  Rest  them  in  a  tempera- 
ture of  50°,  giving  little  water.  The  growing  tempera- 
ture should  be  from  65-75°.  Give  plenty  of  moisture 
and  shade  from  direct  sunshine.  The  stronger-growing 
kinds  will  need  thicker  potting  material  in  baskets; 
they  do  well  wired  on  tree-fern  stocks.  During  season 
of  growth,  syringing  is  necessary. 

A.  Fls.  large,  wliite,  spotted  or  rose. 

B.  Raceme  erect 1.  fragrans 

2.  decora 
BB.  Raceme  pendulous 3.  venusta 

4.  Candida 

5.  pubescens 
AA.  Fls.  small,  deep  rose  or  spotted  red..%.  secunda 

AAA.  Fls.  greenish 7.  crispa 

8.  planifolia 

fr&grrans,  Reichb.  f.  (Burlingtbnia  frdgrans,  Lindl.). 
Lvs.  tufted:  racemes  erect:  fls.  pure  white,  except  the 
middle  of  the  labellum,  which  is  stained  with  yellow, 
very  fragrant;  lower  sepals  united,  entire;  dorsal  se- 
pal acute;  labellum  cucullate  behind,  with  a  2-parted, 
pubescent  appendage  on  the  disk.  April,  May.  Brazil. 
G.C.  111.  4:757  (the  plant  is  here  figured  with  a  pendu- 
lous raceme). 

decora,  Reichb.  f .  {Biirlingtonia  decora,  Lem. ) .  Plant 
with  a  long,  slender  rhizome,  with  oval,  1-lvd.  pseudo- 
bulbs:  scape  nearly  erect,  9  in.  high,  bearing  5-10  blos- 
soms in  a  loose  raceme:  sepals  and  petals  ovate,  acute, 
connivent,  white  or  pale  rose  spotted  with  red;  labellum 
twice  as  long  as  the  petals,  white;  middle  lobe  rounded, 
bifid,  contracted  into  a  broad  claw  which  has  several 
fringed  lamellae;  column  with  falcate  hairy  ears.  May, 
June.  Brazil.  B.M.  4834.  F.S.  7:716.-Var.  picta, 
Hort.  (Burlingtbnia  dicora,  var.  picta,  Hook.).  Pseu- 
dobulbs orbicular,  compressed:  fls.  short,  acute;  sepals 
and  petals  spotted  with  deep  purple-red.    B.M.  5419. 

venilsta,  Reichb.  f.  (Burlingtbnia  venusta,  lAnAl.). 
Lvs.  linear-oblong,  forming  compact  masses:  fls.  in 
drooping  racemes,  large,  white  or  tinged  with  pink  and 
having  a  yellow  stain  on  the  lip;  dorsal  sepal  acute, 
the  lateral  pair  entire;  labellum  transversely  plicate 
near  the  middle.  Flowers  at  various  seasons.  Brazil. 
I.H.  5:188.— Very  near  R.  Candida. 

Candida, Batem.  (Burlingtbnia  cdndida, 1j\qA\.).  Lvs. 
oblong,  firm:  racemes  pendulous,  4-6-fld. :  fls.  white, 
with  a  light  stain  of  yellow  on  the  labellum,  2  in.  long; 
dorsal  sepal  obovate,  emarginate,  the  lower  pair  united 
into  a  concave,  bifid  blade,  saccate  at  base;  petals  obo- 
vate, with  the  apex  recurved ;  labellum  with  a  broadly 
cuneate,  bifid  middle  lobe,  longer  than  the  sepals  and 
petals;  base  and  lateral  lobes  parallel  to  the  column, 
throat  with  many  lamellae.  April,  May.  Guiana.  B.R. 
23:1927.    F.M.  1871:548. 

pubescens,  Reichb.  i. (Burlingtbnia puhiscens ,  Lindl.). 
Lvs.  tufted,  dark  green,  keeled:  racemes  many,  pen- 
dulous, from  the  tuft  of  lvs.:  fls.  pure  white;  labellum 
2-lobed,  hastate;  lateral  lobes  erect,  furnished  with 
lamellae;  column  pubescent,  in  which  it  differs  from  the 
other  species. 

secunda,  HBK.  Fig.  2141.  Pseudobulbs  bearing  sev- 
eral thick,  linear-oblong  lvs.:  raceme  erect,  secund,  6 
in.  high:  fls.  deep  rose;  sepals  erect,  ovate,  convex,  the 
lower  pair  keeled  and  gibbous;  petals  like  the  dorsal 
sepal;  labelluni  obovate-oblong,  emarginate,  undulate, 
scarcely  longer  than  the  sepals.  Aug.  Trinidad,  Gui- 
ana. B.M.  3524.  B.R.  11:930.  L.B.C.  7:676  (as  i?.  ?an- 
ceolata). 


crispa,  Lindl.  Pseudobulbs  elongate-ovate:  lvs.  ob- 
long-lanceolate, spreading,  undulate:  raceme  pendulous, 
rather  dense:  fls.  green,  with  yellowish  borders;  sepals 
all  free,  undulate-crisp;  petals  similar;  labellum  lanceo- 
late, sigmoid.    Brazil.    B.R.  20:54. 

planifdlia,  Lindl.  Pseudobulbs  clustered,  compressed: 
lvs.  lanceolate:  raceme  long,  drooping:  fls.  greenish 
yellow,  fragrant-;  sepals  oblong,  waved,  acute,  the 
lower  pair  united  except  at  the  end;  petals  like  the  dor- 
sal sepal  ;  labellum  broadly  oblong,  acute,  reflexed, 
shorter  than  the  lower  sepals.  Feb.  Brazil.  B.M.  1748, 
3504.    L.B.C.  7:660  (as  Gomesa  recurva). 

Heinrich  Hasselbring  and  Wm.  Mathews. 

I10GI£RA.     See  Rondeletia. 


2141.  Rodriguezia  secunda  (X  ^). 

BOHDEA  (Mich.  Rohde,  physician  and  botanist  of 
Bremen).  Lilidceie.  A  monotypic  genus  from  Japan, 
essentially  a  tender  foliage  plant  with  luxuriant  radical 
lvs.  1-2  ft.  long.  The  fls.  are  borne  among  the  lvs.  in 
short,  thick,  dense  spikes  a  few  inches  high;  perianth 
globular-bell-shaped;  anthers  sessile;  stigma  peltate; 
style  nearly  wanting:  fr.  a  globular,  usually  1-seeded 
berry.  Rohdeas  are  excellent  plants  for  dwelling- 
house  decoration,  doing  well  in  the  cooler  positions. 
They  are  perfectly  hardy  at  Washington,  the  foliage 
being  but  slightly  browned  during  the  coldest  weather. 

Jap6nica,  Roth.  Root  a  long,  nearly  cylindric  root- 
stock  with  fleshy  fibers:  lvs.  typically  green,  9-12  in  a 
rosette,  erect,  oblanceolate :  berry  about  the  size  of  a 
small  olive,  with  a  red  pulp.  B.M.  898.  Gn.  30,  p.  541. 
—  The  following  varieties,  which  difl'er  in  shape  and 
color  of  the  lvs.,  are  offered  by  Dutch  bulb  growers: 
Vars.  aureo-stri^ta,  falc^ta,  falcata  var.,  latimaculata 
macrophylla,  margin^ta  minor,  pygmaea,  zebrina. 

G.  W.  Oliver  and  F.  W.  Barclay. 

ROLLtNIA  (Charles  Rollin,  of  Paris,  1661-1741,  aided 
Tournefort).  Anondcew.  About  20  trees  and  shrubs  of 
tropical  America,  differing  from  Anona  in  having  the 
petals  united  into  a  3-6-lobed  tube,  the  exterior  lobes 
wing-appendaged,  the  interior  small  or  none:  fr.  some- 
times of  separate  carpels:  fls.  1-5  on  peduncles  that  are 
terminal  or  opposite  the  lvs.  The  general  remarks  un- 
der Anona  will  apply  to  these  plants. 

Si^beri,  A.  DC.  (Anona  muscbsa,  Jacq.).  Low  tree, 
the  young  growth  nearly  or  quite  smooth:  lvs.  oblong, 
taper-pointed,  smooth:  exterior  petals  oblong  and  blunt 
(Ji-l  in.  long),  greenish,  the  interior  smaller  but  promi- 
nent, reddish:  fr.  about  4  in.  in  diameter,  greenish, 
somewhat  globose,  the  surface  bearing  tubercles.  Na- 
tive in  the  islands  of  Guadeloupe  and  Martinique,  and 
in  Guiana;  probably  in  various  West  Indies  islands.— 
Introduced  into  southern  Florida  as  a  fruit  plant,  but  it 
is  yet  very  little  known  within  our  limits.     l_  jj_  g. 


1544 


ROMNEYA 


RONDELETIA 


B0MN£;YA  (after  the  astronomer  T.  Romney  Rob- 
inson, friend  of  T.  Coulter,  who  discovered  it  about 
1845).  Papaverdcfce.  The  California  Tree  Poppy 
(Fig.  2142)  is  a  somewhat  shrubby  plant  with  splen- 
did 6-petaled  white  Us.  measuring  6  in.  or  more  across. 
Botanically,  the  genus  is  unique,  having  only  one  spe- 
cies and  being  distinguished  from  the  other  members  of 
the  poppy  family  by  the  fact  that  the  numerous  stigmas 
are  connate  at  the  base  into  a  little  ring,  and  are  diver- 
gent at  the  apex.  It  is  one  of  the  few  long-known  plants 
that  has  acquired  no  synonym.  Generic  characters: 
sepals  3,  with  a  broad,  membranous,  dorsal  wing;  pet- 
als 6,  all  alike;  stamens  very  numerous,  free;  filaments 
filiform  but  thickened  above;  stigmas  free:  capsule 
7-l]-loculed,  dehiscing  to  the  middle,  the  valves  separat- 
ing by  their  margins  from  the  firm  persistent  placentas. 

Coiilteri,  Harv.  California  Tree  Poppy.  Matilija 
Poppy.  Lvs.  glaucous,  3-5  in.  long,  pinnately  cut: 
petals  broadly  obovate:  seeds  black,  a  line  or  less 
long.  Gn.  13:129;  26:465;  29,  pp.  207,  211;  46,  p.  405; 
55,  p.  208;  56,  p.  239;  57,  p.  263.  G.F.  10:353.  P.M. 
1877:252.  A.F.'5:397.  A.G.  19:314  (sup.  Apr.  16,  1898). 
—  Ever  since  1889  and  1890,  when  it  was  one  of  the  lead- 
ing novelties,  the  California  Tree  Poppy  has  been  a 
much-talked-of  plant,  owing  to  its  extraordinary  beauty 
and  the  difficulties  of  cultivation.  It  has  the  largest 
flowers  of  any  member  of  the  poppy  family,  except  pos- 
sibly Papaver  orientale.  Though  not  considered  hardy 
in  the  eastern  states,  it  has  been  successfully  grown  in 
the  open  in  northern  New  Jersey. 

Romneya  grows  wild  in  California  from  San  Diego 
to  Santa  Barbara  county;  also  in  Mexico.  In  the  wild  it 
blooms  chiefly  during  June  and  July,  but  in  cultivation 
from  May  to  August.  It  is  one  of  the  characteristic 
features  of  California  floriculture.  Ernest  Braunton 
writes  from  Los  Angeles:  "It  should  be  grown  here  on 
dry,  rocky  soil ;  it  will  positively  not  grow  in  a  wet  or 
heavy  soil.  It  needs  no  water  here  except  the  winter 
rains.  It  is  very  hard  to  grow  either  from  seed  or  divi- 
sions." W.  M. 


2142. 

Top  sprig  of  Romneya 

Coulteri  (XVs). 


Romneya  is  difficult  to  transplant,  due  to  the  scarcity 
of  fibrous  roots;  in  middle  California  we  transplant 
suckers  (which  are  produced  in  great  abundance)  with- 
out any  loss,  provided  a  good,  firm  ball  of  earth  is  kept 
around  the  stout,  thick  roots  in  transit,  and  if  the  stems 
are  cut  well  back,  almost  to  the  base.  At  San  Francisco 
it  grows  luxuriantly  in  a  heavy  adobe  sdil,  jjroducing 
immense  flowers.  The  name  IMatilija  Poppy  (proiidunccd 
Ma-til'li-ha)  is  the  favorite  in  California.  It  conies  from 
the  Matilija  canyon,  Ventura  county,  where  the  plant 
grows  in  particular  abundance.  Miss  Parsons  writes: 
"Many  people  have  the  mistaken  idea  that  it  grows  only 
in  that  region.  It  is  not  common  by  any  means;  but  it 
is  found  in  scattered  localities  from  Santa  Barbara 
southward  into  Mexico.  It  is  very  abundant  near  River- 
.side,  and  also  upon  the  southern  boundary  and  below 
in  Lower  California,  where  the  plants  cover  large  areas. 
It  not  only  grows  in  fertile  valleys,  but  seeks  the  seclu- 


sion of  remote  canyons,  and  nothing  more  magnificent 
could  be  imagined  than  a  steep  canyon-side  covered  with 
the  great  bushy  plants,  thickly  covered  with  the  enor- 
mous white  fls."  The  blossoms  remain  open  for  many 
^^y^-  J.  BuRTT  Davy. 

The  Romneya  can  be  transplanted  safely  if  cut  to 
the  ground  before  lifting  and  the  transplanting  is  done 
during  its  dormant  season  and  soon  before  growth 
commences.  The  writer  has  transplanted  it— and  that 
without  cutting  it  all  back  — twice  a  year;  in  fall  into  a 
cold  pit,  and  in  April  back  from  the  pit  to  the  bed  in  the 
garden,  and  with  perfect  success.  There  is  no  difficulty 
in  growing  it  from  seed;  any  careful  person  can  do  it. 
Get  fresh  seed,  — that  is  the  only  secret,  and  this  is  im- 
perative in  all  papaveraceous  plants.  But  under  artifi- 
cial conditions  in  localities  where  the  Romneya  is  not 
hardy,  it  requires  a  few  years  between  the  germination 
of  the  seeds  and  the  blooming  of  the  seedlings;  hence 
the  people  will  not  bother  with  raising  it  in  this  way. 

William  Falconer. 

ROMnL£]A  {Botnnlus,  fabled  as  one  of  the  founders 
of  lionie).  Iriddcece.  A  genus  of  about  33  species  of 
crocus-like  bulbs  from  the  Mediterranean  region  of  Eu- 
rope, the  Cape  and  tropical  Africa.  They  are  small  and 
slender  plants  with  fls.  an  inch  or  so  across,  varying 
from  crimson  and  purple  through  rose  and  lilac  to  white 
and  also  yellow.  They  are  closely  allied  to  Crocus,  but 
differ  in  being  less  hardy,  and  in  having  a  long  peduncle 
and  short  flower-tube.  Generic  characters:  lvs.  linear, 
radical,  with  a  few  similar  but  smaller  ones  on  the 
scape:  fls.  solitary  in  a  spathe,  on  a  simple  or  branch- 
ing peduncle;  perianth-segments  oblong,  much  exceed- 
ing the  short  tube  ;  spathe  valves  herbaceous.  These 
bulbs  seem  to  be  unknown  to  the  American  trade. 
a.  Fls.  rosy  or  crimson. 

rosea,  Eckl.  {Tricnonema  rosea,  Ker.).  Corm  glo- 
bose, /^3-%  in.  thick:  lvs.  3^-1  ft.  long,  setaceous:  pe- 
duncle 1-6  in.  long,  1-3-fld.:  outer  spathe  %  in.  long: 
perianth  with  a  short  funnel-shaped  tube  with  a  yellow 
throat  and  a  red-lilac  limb,  about  1  in.  long,  the  outer 
segments  with  3  faint  purple  stripes  outside.  S.  Africa. 
B.M.  1225  (as  T.  roseiini).  F.S.  8:799  (as  Jf.  Celsii). 
Var.  specidsa,  Baker  (T.  speciosum,  Ker.),  has  a,  larger 
perianth  and  outer  segments, with  3-5  dark  purple  stripes 
of  which  the  outer  ai-e  feathered.  B.M.  1476. 
a.  Fls.  yellow  or  white. 

Clusiana,  Baker  (Triconema  Cliisiana,  Lange).  Fls. 
bright  yellow,  tipped  with  lilac.  Spain.  A  white  var. 
has  been  int.  by  Barr,  of  England.     p_  -^^  Barclay. 

EONDELfiTIA  (Rondelet,  1507-1566,  physician  and 
naturalist  of  Montpellier,  France).  Utihidcew.  About 
60  species  of  tropical  American  shrubs  and  trees,  with 
small  5-  or  4-lobed,  salver-shaped  fls.  of  red,  yellow  or 
white,  generally  borne  in  showy  terminal  corymbs.  The 
whole  family  is  noted  as  furnishing  numerous  desirable 
stove  plants,  and  Rondeletia  is  a  highly  esteemed  genus. 
The  following  species  are  shrubs  growing  4  ft.  or  more 
high.  The  flowers  are  generally  fragrant,  and  the  clus- 
ters 4  in.  or  more  across.  In  the  favorite  species  (S. 
odorata)  the  flowers  number  10-30  in  a  cluster,  each 
flower  being  fully  an  inch  across;  in  the  other  species 
the  flowers  may  number  150-200  to  a  cluster,  each  flower 
being  less  than  %  in.  across.    Known  also  as  liogiera. 

Generic  characters :  calyx-lobes  short  or  long,  equal : 
corolla-tube  usually  slender,  swelled  or  not,  tliroat  gla- 
brous or  bearded,  mouth  with  or  withotit  a  ring;  limb 
5-lobed  (in  some  species  4-lobed) ;  stamens  inserted  in 
the  throat, included:  ovary  2-loculed:  capsule loculicidal. 

R.  anomala  is  the  only  species  described  below  that 
does  not  have  opposite  lvs.  If.  cordafa  is  often  said  to 
have  a  4-lobed  flower,  a  mistake  that  dates  back  half  a 
century  to  a  typographical  error.  -^y,  ji, 

Mondelefia  anomala  is  a  half-shrubby  plant,  stool- 
ing  out  when  given  root -room,  but  when  confined  to 
a  pot  it  makes  a  compact  mass  of  shoots,  about  two 
feet  high,  which  bloom  in  the  winter  time,  in  termi- 
nal, flat-topped  clusters  of  rosy  purple  flowers.  It  is  not 
profuse  at  any  time,  but  continues  in  bloom  for  two  or 
three  months.  An  additional  good  feature  is  handsome 
foliage,  so  that  it  is  always  presentable.    Cuttings  root 


Romneya  Coulteri,  the  Matilija  poppy,  one  of  the  most  showy  of  California  flowers 
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easily  at  any  time,  and  these  may  be  grown  in  pots  for 
a  season.     Barring  the  tendency  to  stooling,  they  do 
well  planted  out.    Sandy  loam  and  leaf-soil  is  the  best 
compost,  and  a  warm  greenhouse,  with  sunshine,  fur- 
nishes the  best  conditions.  t.  D.  Hatfield. 
A.  Fls.  red. 
B.  Jyvs.  opposite. 
odor&ta,  Jacq.    (RondeUtia    specidsa,  Lodd.).    Lvs. 
ovate,  nearly  sessile:  clusters  10-30-fld. :  fls.  crimson  to 
brick-red,  with    a    conspicuous    yellow    throat;    lobes 


2143.   Rondeletia  cordata  (X  34). 


elliptical  to  roundish.  Cuba.  Mex.  B.  2:53.  B.M. 
3953.  B.R.  22:1905.  F.C.  1:36.  L.B.C.  19:1893.  P.M. 
2:242;  16:354.  R.H.  1891:522  (throat  not  conspicuously 
yellow). 

BB.  Leaves  in  3^s. 

andmala,  Hort.  Figured  in  J.H.  III.  35:251  with  8  fls. 
in  a  cluster,  the  fls.  %  in.  across,  with  roundish  lobes. 
The  color  is  said  to  be  coral-red  or  deep  scarlet  and  the 
throat  is  presumably  yellow.  Habitat  (?).  Imperfectly 
known. 

AA.  Fls.  pink  to  white. 
B.  Base  of  lvs.  more  or  less  cordate. 

cordata,  Benth.  (Jt.  corddta,  Planch.  B.  tJiyrsiflora, 
Hort.,  not  Roth.).  Fig.  2143.  Lvs.  ovate,  acuminate, 
cordate;  generally  said  to  have  pink  or  flesh-colored  fls. 
with  a  yellow  throat  (as  in  P.S.  8:754,  page  13),  but  in 
R.H.  1878:230  they  are  shown  as  pure  white.  Guate- 
mala.   Franceschi  says  it  is  native  to  Mexico. 

BB.  Base  of  lvs.  not  cordate. 
c.  Corolla-lohes  ovate:  stipules  broadly  ovate. 
amoena,  Hemsl.  (B.  amoena,  Planch.).  Lvs.  elliptic, 
broader  than  in  H.  gratissima,  and  shorter  acuminate, 
2-5  in.  long:  fls.  rose-pink,  with  a  conspicuous  yellow 
throat.  Guatemala.  F.S.  5:442.  Seti  ulso  B.  versicolor 
in  supplementary  list. 

cc.  Corolla-lobes  ohcordate:  stipules  subulate. 
gratissima,  Hemsl.  (B.  gratissima,  Linden).  Lvs. 
oblong -elliptic,  1-2  in.  long,  short -petioled,  mostly 
rounded  at  the  base:  fls.  with  a  bright  rosy  tube,  the 
lobes  fading  from  pale  rose  to  whitish ;  throat  not  con- 
spicuously yellow.  Trop.  Amer.  I.H.  28:424.  F.S. 
15:1570  (corolla-lobes  often  obovate;  stipules  narrowly 
ovate).    Gt.  490  (as  B.  elegantissima). 

The  following  species  would  probably  be  desirable  additions, 
as  they  represent  other  colors  than  the  above:  R.  Americana, 
Linn.  Wliite-fld.  West  Indies  and  S.  Amer.— iJ.  Bdckhousii, 
Hook.,  a  pink-fld.  species  from  trop.  Amer.,  is  easily  distin- 
guished from  those  mentioned  above  by  the  much  longer  calyx- 


lobes,  which  are  pink.  B.M.  6290. — R.  Ptirdiei,  Hook.,  a  beau- 
tiful pale  yellow-tld.  species  from  Colombia,  has  a  great  pyra- 
midal cluster  5  in.  across  and  4  in.  deep,  with  an  astonishing 
number  of  fls.,  perhaps  150-200  in  B.M.  5(509. — R.  versicolor. 
Hook.,  is  referred  to  R.  amoena  by  Index  Kewensis  but  seems 
distinct.  The  fls.  are  said  to  be  "remarkable  for  their  play  of 
colors;  the  tube  is  yellow;  the  limb  in  bud  deep  rose-color, 
changing  when  they  expand  to  pale  rose  and  then  to  white, 
with  a  yellow  disk,  and  having  a  two-lobed  green  spot  in  the 
center  from  the  color  of  the  stigmas,  which  protrude  a  little 
beyond  the  mouth."     B.M.  4579.  )jy_  jyj^ 

ROOT  CELLARS.     See  Storage. 

ROOT-GALLS.  Abnormal  enlargements  often  appear 
on  the  roots  of  plants.  These  enlargements  are  much 
more  frequent  than  is  generally  supposed,  but  from 
their  position  under  ground  are  rarely  observed.  From 
an  economic  standpoint  they  have  not  received  the 
attention  that  they  merit. 

Although  the  terra  root-gall  is  usually  applied  to  the 
abnormal  enlargement  of  roots  due  to  insects  and  other 
animal  organisms,  it  has  a  much  wider  application  as 
used  by  most  plant-growers.  The  presence  of  nodules 
or  local  enlargements  on  the  roots  of  plants  has  been 
discussed  by  different  authors  under  the  names  root- 
galls,  root-knots,  root-swellings,  etc.  In  cases  in  which 
the  cause  of  the  nodules  of  hypertrophied  tissue  is 
known,  special  names  have  been  assigned  to  the  enlarge- 
ments. Thus  the  gall  formed  by  the  eel-worm  (Uetero- 
dera  radicicola)  is  known  as  the  nematode  root-gall 
(Fig.  2144) ;  the  enlargement  on  the  roots  of  cabbage  and 
related  plants  by  the  myxomycete  (Plasmodiophora 
Brass iete)  is  called  club-root;  the  swellings  on  the  roots 
of  the  peach,  apricot  and  many  other  plants,  which  are 
of  characteristic  appearance  and  usually  appear  at  the 
crown  of  the  plant,  are  known  as  crown-gall.  Root 
tubercles  are  small  gall-like  bodies  found  on  the  roots 
of  many  leguminous  plants.  They  are  symbionic  in 
nature,  the  organism  causing  them  being  helpful  to  the 
plant.    See  Legumes. 

Abnormal  root  enlargements  are  due  to  the  following 
causes:  (1)  animal  parasites,  as  in  the  nematode  root- 
gall  (Fig.  2144),  the  galls  formed  on  the  roots  of  the 
grape  by  the  phylloxera,  and  the  galls  frequently 
observed  on  the  roots  of  our  indigenous  ceanothi;  (2) 
vegetable  parasites,  as  in  the  club-root  and  the  crown- 
gall  (Fig.  2145);  (3)  mechanical  injury,  causing  exces- 
sive callous  development,  root-burls,  etc. 

In  addition  to  the  above,  the  causes  of  these  enlarge- 
ments are  oftentimes  obscure  or  unknown.     The  form 


2144.  Root-galls  due  to  nematodes— Tomato  roots. 

of  crown-gall  on  the  apple,  blackberry  and  a  large 
number  of  other  plants  is  as  yet  unknown  so  far  as 
cause  is  concerned.  It  may  be  caused  by  a  similar 
organism  as  that  causing  the  crown-gall  on  the  peach 
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and  apricot  in  the  Southwest,  but  as  yet  it  remains  to 
be  investigated. 

Swellings  on  the  roots  of  the  mulberry  are  said  to  be 
due  to  the  hypertrophy  of  the  lenticels.  Some  inves- 
tigators have  attributed  gall-like  root-growths  in  some 
instances  to  the  hypertrophy  of  adventitious  buds. 

The  root-galls  caused  by  the  nematode  (Heterodera 
radicicola)  may  usually  be  readily  recognized  from 
other  forms  of  hypertrophied  tissue  by  the  numerous 
knotty  enlargements  on  the  smaller  roots  infested  by 
the  worms.  By  careful  search,  in 
most  instances,  the  distended  female 
worms  may  be  found  in  the  infested 
tissue,  where  they  appear  as  small, 
nearly  spherical,  pearl-like  bodies, 
readily  seen  with  the  unaided  eye. 
\  V'v^  \      This  minute  worm,  commonly  called 

[    *i'tIto        ~\         eel-worm,  feeds  upon  the  roots  of  a 
V  f  %,wk         /        great  variety  of  cultivated  plants  and 
is    particularly    destructive    in    the 
South.     It  is  only  injurious  in    the 
northern    states    to   plants    growing 
under    glass.     The    most    effective 
remedy  in  the  case  of  field  crops  is 
"^  ^        X^WT'      ^^  the  removal  of  all  rubbish  that  would 
J       ^5»4"jJ||  harbor  the  worms  during  the  winter. 

In  greenhouses  steam  can  be  forced 
through  the  infested  soil.  When 
potted  plants  are  badly  affected  they 
may  be  severely  root-pruned  and  re- 
potted in  soil  free  from  worms.  They 
are  not  troublesome  in  soil  that  has 
been  frozen  since  an  infested 
crop  was  grown  in  it. 

The  root-swellings  caused  by 
the  grape-vine  gall-louse  (Phyl- 
loxera vastatrix)  may  be  read- 
ily recognized  from  other  root- 
galls  by  the  presence  of  the 
insects.  The  young  insects,  by 
puncturing  the  epidermis  of  the 
roots  and  sucking  the  sap,  cause 
the  galls  to  develop.  The  in- 
sect is  found  on  the  diseased 
jl  iW  roots  in  all  stages  of  develop- 

W  IjM  ment  during  the  summer. 

S  IM  The    most   effective    method 

^V        IjM  of  holding  the  insect  in  check 

*''*>'^llff  appears  to  be  in  the  use  of  re- 

sistant roots,  i.  e.,  the  grafting 
of  the  more  tender  varieties 
on  roots  of  those  that  are 
stronger  and  better  able  to  re- 
sist the  attack  of  the  insect. 
Bisulfide  of  carbon  in  some  in- 
stances has  proved  effective  in 
killing  the  lice. 

The  crown  -  gall  appears  to 
be  the  most  harmful  of  root 
diseases  affecting  cultivated 
plants  in  this  country.  These  galls  have  been  reported 
upon  the  roots  of  the  peach,  apricot,  almond,  prune, 
plum,  apple,  pear,  walnut,  grape,  raspberry,  blackberry, 
cherry,  poplar  and  chestnut,  and  without  doubt  further 
investigation  will  find  it  upon  other  plants  as  well. 

As  yet  it  is  not  known  whether  the  crown-gall  as  at 
present  known  always  arises  from  the  same  cause,  as 
the  galls  vary  considerably  on  different  plants  and  the 
cause  has  been  definitely  ascertained  only  in  a  few 
instances.  The  fleshy  outgrowths  so  abundant  in  the 
Southwest  on  the  roots  of  the  peach,  apricot  and  allied 
plants,  known  iinder  the  name  of  crown-gall,  are  caused 
by  a  slime-fungus  { Dendrophagus  globosus) ,  which  is 
parasitic  in  the  infested  roots. 

Seedlings  from  one  to  six  months  old  appear  to  be 
most  susceptible  to  this  disease,  hence  it  is  particularly 
destructive  to  nursery  stock.  When  the  galls  appear  on 
young  trees  they  almost  always  occur  on  the  side  of  the 
main  root  a  few  inches  below  the  surface  of  the  soil,  or 
in  the  region  of  the  crown.  With  more  mature  trees 
they  are  likely  to  occur  at  greater  depth  on  lateral  roots. 
At  first  the  gall  has  a  uniform  outer  appearance,  but 
later   it   becomes    warty    from    unequal    growth.      The 


2145.   A  Root-gall. 


tissue  of  the  developing  gall  is  soft  and  succulent,  with 
nodules  of  woody  tissue  scattered  through  it.  The  galls 
vary  much  in  size  and  may  reach  a  diameter  of  ten 
inches. 

But  little  is  known  as  to  remedies  for  crown-gall.  As 
the  disease  is  primarily  a  nursery  disease,  the  most 
effective  remedy  is  in  securing  stock  for  planting  from 
a  non-infested  nursery.  The  disease  can  be  held  in 
check  to  some  extent  in  infested  orchards  by  cutting  off 
the  galls  that  appear  on  the  tree  boles  at  the  surface  of 
the  soil  and  applying  to  the  wounds  a  paste  made  from 
bluestone  and  lime.  j_  ^^   Toumey. 

ROQUETTE  or  ROCKET-SALAD  {Erhca  saliva. 
Mill.),  a  low-growing  hardy  annual  from  southern  Eu- 
rope, whose  leaves  resemble  those  of  radish  and  turnip, 
is  much  used  by  the  French  as  a  spring  and  autumn 
salad  and  pot-herb.  The  flavor  of  the  young,  tender 
leaves,  which  are  the  parts  used,  bears  a  strong  resem- 
blance to  that  of  horse-radish.  In  America  it  is  but 
little   grown. 

The  first  sowing  may  be  made  in  early  spring,  the 
seed  being  dropped  thinly  in  shallow  drills  a  foot  apart, 
with  successional  plantings  each  second  or  third  week 
through  the  season.  The  soil  must  be  rich  and  well 
supplied  with  moisture,  else  the  leaves  will  probably  be 
tough  and  acrid.  Inter-culture  is  the  same  as  for  spin- 
ach, lettuce  and  similar  crops.  Frequent  watering  and 
tillage  in  hot,  dry  weather  to  insure  rapid,  vigorous 
growth  should  result  in  succulent,  mild-flavored  leaves. 
In  summer  the  plants  run  rapidly  to  seed;  in  spring^ 
and  autumn  they  will  produce  abundantly  after  being 
cut.  The  pale  citron-yellow  flowers  emit  a  perfume  re- 
sembling that  of  orange  blossoms.        ]yj,  (j_  Kains. 

ROS A  (ancient  Latin  name).  Hosdcew.  Rose.  Orna- 
mental deciduous  shrubs,  upright  or  climbing  or  creep- 
ing, usually  with  prickly  stems,  alternate,  stipulate, 
odd-pinnate,  rarely  simple  leaves,  showy  purplish,  car- 
mine, pink  or  white  flowers,  and  conspicuous,  often  or- 
namental, usually  scarlet  fruits.  There  is  probably  no 
flower  more  popular  and  better  known  than  the  Rose. 
From  time  immemorial  poets  have  sung  its  praise,  and 
the  love  of  it  can  be  traced  through  the  most  ancient 
documents  in  the  literature  of  the  Aryan  race.  It  is  re- 
markable to  note,  however,  that  the  Rose  has  played  a 
far  inferior  part  in  the  horticulture  of  the  Chinese  and 
Japanese.  It  is  probably  the  first  flower  known  and 
cultivated  in  a  double  state,  and  it  is  the  double-flowered 
Garden  form  whose  image  the  word  "Rose"  almost  in- 
variably brings  to  our  mind,  while  to  the  wild  single- 
flowered  Roses  much  less  attention  has  been  given.  The 
ornamental  value  of  single  Roses  is  rarely  fully  appre- 
ciated. The  Wild  Roses  have  a  simple  charm  and 
graceful  beauty  of  their  own.  No  doubt  the  bold  and 
dominating  beauty  of  the  double  Roses  has  eclipsed  the 
more  modest  attractions  of  the  single  Roses.  The  longer 
blooming  season  of  the  Garden  Roses  is  also  a  factor  in 
their  favor.  Though  the  Wild  Roses  cannot,  perhaps, 
be  compared  with  their  more  noble  sisters  of  the  gar- 
den, they  are  nevertheless  fully  able  to  rival  other 
ornamental  shrubs  for  the  adornment  of  park  and  plot. 
According  to  the  habit  peculiar  to  each  species,  they 
can  be  used  for  a  variety  of  purposes.  Most  of  the  spe- 
cies are  shrubby,  rarely  exceeding  6  or  8  ft.,  and  may 
be  used  for  borders  of  shrubberies  or  for  covering 
slopes  and  rocky  ridges,  especially  i?.  rugosa,  R.  hti- 
milis  and  various  American  species.  Some  kinds,  like 
M.  rugosa  and  li.  lucida,  make  handsome  ornamental 
hedges.  The  climbing  species  are  used  for  covering 
walls,  trelliswork,  arbors,  porches  or  pillars,  but  per- 
haps display  their  beauty  to  the  most  advantage  when 
allowed  to  ramble  over  shrubs  or  rocks.  The  half-ever- 
green R.  Wichuraiana  makes  a  beautiful  ground-cover 
and  may  also  be  used  for  edging  groups  and  flower 
beds. 

The  fruits  of  most  species  are  decorative  and  often 
remain  on  the  branches  all  winter.  The  red  stems  of 
most  of  the  species  of  the  Carolinaa  and  Cinnamomeaj 
groups  are  effective  in  winter  also.  The  foliage  of  most 
of  the  American  species  turns  purple-orange  or  yellow 
in  autumn,  and  so  does  that  of  R.  rugosa,  which  is  in 
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regard  to  the  foliage  the  handsomest  of  the  hardy 
Roses,  with  its  dark  green  leathery  and  glossy  leaves. 

Most  of  the  species  are  hardy  or  almost  hardy  north, 
as  A',  rugosa,  setigera,  Carolina,  Virginiana,  lucida, 
hnmilis,  canina,  rnbiginoaa,  spinosissima,  alpina,  ar- 
I'ensis  and  ninUiflora.  Some  species,  as  -B.  Wichurai- 
ana,  sempervirens,  seHcea,  microphylla,  Chinensis  and 
JSglanteria,  require  protection  north.  Others,  as  H. 
Banksia,  hracteata,  Iwvigata  and  gigantea,  are  hardy 
only  south. 

With  few  exceptions  the  Roses  are  of  easy  cultivation 
and  grow  in  almost  any  kind  of  soil,  except  in  a  loose 
and  very  sandy  one.  They  are  readily  transplanted. 
The  Wild  Roses  need  little  pruning;  they  should  only 
be  thinned  out  and  the  weak  and  old  wood  be  removed; 
long  and  vigorous  shoots  should  not  be  shortened,  es- 
pecially in  the  climbing  varieties,  as  these  shoots  are 
the  most  floriferous. 

All  true  species  can  be  propagated  by  seeds.  The 
hips  should  be  gathered  as  soon  as  ripe,  the  seeds 
washed  out  and  sown  at  once  or  stratified  and  sown  in 
spring.  They  germinate  the  first  year,  but  if  kept  in 
the  hips  during  the  winter  and  allowed  to  become  dry, 
they  usually  do  not  germinate  until  the  second  year. 
Mice  are  very  fond  of  the  seeds.  Almost  all  species 
grow  readily  from  cuttings  of  nearly  ripened  wood  in 
summer  under  glass.  Many  species,  especially  the 
climbing  Roses,  can  be  propagated  by  hardwood  cut- 
tings taken  in  fall  and  planted  in  spring.  Layering  is 
less  often  practiced,  except  with  a  few  species,  like  M. 
Ititea  and  11.  hemisphwrica,  which  do  not  grow  readily 
from  cuttings.  Some  species,  especially  those  of  the 
groups  of  Cinnamomeffi,  Carolinae  and  Gallicse,  can  be 
increased  by  root-cuttings;  the  roots  are  taken  up  in 
fall,  stored  during  the  winter  in  sphagnum  or  sand  in  a 
frost-proof  room,  and  sown  in  spring  in  drills  and 
covered  about  2  inches  deep.  The  species  of  the  last- 
named  groups  and  some  others  are  also  often  increased 
by  suckers  and  division.  Budding  and  grafting  is  less 
often  done  with  the  W^ild  Roses  and  should  be  avoided 
for  Roses  in  shrubberies  where  the  individual  plants 
cannot  be  carefully  watched;  the  stock  usually  throws 
up  suckers  and  outgrows  the  cion,  often  in  a  short  time. 


and  species  the  innumerable  forms  which  often  pass 
gradually  into  each  other.  In  no  other  genus,  perhaps, 
are  the  opinions  of  botanists  so  much  at  variance  in 
regard  to  the  number  of  species.  While  some,  as 
Bentham  and  Hooker,  estimate  the  number  at  about  30, 


2146.  A  5-foliolate  Rose  leaf. 

Rosa  is  a  widespread  genus,  easily  distinguished  by 
well-marked  characters  from  allied  genera,  but  in  the 
limits  of  the  genus  itself  the  characters  are  exceedinglj' 
variable  and  it  is  very  difficult  to  group  into  sections 


2147.   A  9-foliolate  Rose  leaf. 

the  French  botanist  Gandoger  actually  describes  from 
Europe  and  western  Asia  alone  4,266  species.  The 
majority  of  botanists  recognize  over  100  species.  The 
Roses  are  almost  equally  distributed  through  the  colder 
and  temperate  regions  of  the  northern  hemisphere,  in 
America  extending  to  North  Mexico,  in  Africa  to  Abys- 
sinia, and  in  Asia  to  India.  They  are  all  shrubs  of 
upright  habit,  or  climbing  or  sarmentose,  with  usually 
prickly  stems:  Ivs.  stipulate,  alternate,  odd-pinnate, 
with  3  to  many  Ifts.  (Figs.  2146,  2147),  rarely  simple: 
the  fls.  are  mostly  large  and  showy,  pink,  purple,  white 
or  yellow,  and  appear  usually  solitary  or  corymbose  at 
the  end  of  short  branchlets ;  petals  and  sepals  5,  rarely 
4;  stamens  numerous;  pistils  numerous,  rarely  few,  in- 
closed in  an  urn-shaped  receptacle,  which  becomes  fleshy 
and  berry-like  at  maturity,  containing  several  or  many 
bony  akenes,  usually  erroneously  called  seeds;  the  fr. 
itself  is  called  a  "hip."  Pig.  2148,  2149.  The  fls.  show 
a  remarkable  tendency  to  become  double,  and  such 
forms  have  been  known  and  cultivated  from  time  im- 
memorial. These  innumerable  garden  forms,  increas- 
ing every  year,  are  almost  exclusively  of  hybrid  origin 
and  are  therefore  omitted  in  the  botanical  classification 
of  the  genus. 

Many  attempts  have  been  made  to  subdivide  the 
genus  with  more  or  less  satisfactory  results ;  the  more 
important  are  those  by  A.  DeCandolle,  Lindley,  Regel 
and  Baker.  Nowadays  the  arrangement  proposed  by 
Cr^pin  is  considered  the  most  natural  and  satisfactory 
and  has  been  followed  in  the  account  given  below.  No 
good  general  monograph  has  been  published  since 
Lindley 's  Monographia  Rosarum  (1820),  except  a  rather 
short  one  by  Regel  in  1877.  Of  the  more  recent  publi- 
cations the  most  important  are  those  of  Cr^pin,  espe- 
cially his  "PrimitisB  Monographise  Rosarum."  In  con- 
sulting his  publications  one  has  to  bear  in  mind  that  the 
author  changed  his  opinion  somewhat  respecting  the 
value  of  the  species  during  his  studies  of  the  genus. 
In  his  later  publications  he  takes  a  broader  view  in 
regard  to  the  specific  value  of  the  Rose  forms  and 
unites  under  one  species  many  forms  which  he  for- 
merly considered  as  distinct  species.  An  illustrated 
monograph  valuable  for  the  knowledge  of  the  older 
garden  forms  and  species  is  Thory  and  Redout^'s  "Lea 
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Roses,"  with  160  colored  plates  (1817-1820).  It  is 
quoted  below  as  Red.  Ros.  As  the  first  edition  in  folio 
is  found  in  only  very  few  libraries,  the  smaller  edition 
is  cited  in  parenthesis  by  volume,  groups  and  the 
sequence  of  the  plates,  neither  pages  nor  plates  being 
numbered  continuously  in  this  edition. 

The  economic  properties  of  the  Rose  are  of  little  im- 
portance. The  most  valuable  product  is  attar  of  Roses, 
a  highly  fragrant  essential  oil.  It  is  chiefly  manu- 
factured in  southeast  Europe  and  western  Asia  from 
Rosa  alba  and  R.  Damascena,  and  of  late  this  industry 
has  been  successfully  transplanted  to  Germany.  See 
Perfumery  Gardening,  Vol.  III.  The  fruits  of  some 
species,  especially  of  R.  villosa  and  R.  canina,  are 
made  into  preserves. 

For  general  notes  on  culture,  see  Rose. 


Abyssiniea,  8. 
acicularis,  40. 
Agatha,  16. 
alba,  18,  41. 
alba-plena,  14,  41. 
alpina,  36. 
Altaiea,  42. 
Andrew,  41. 
Arkansana,  39. 
arvensis,  7. 
Austriaca,  16. 
Banksiae,  14. 
Bengalensis,  11. 
berberifoUa,  1. 
bicolor,  43. 
bifera,  17. 
blanda,  38,  39. 
blanda  setigera,  39. 
Borbonica,  13. 
■Bourgeauiana,  40. 
Boursaulti,  37. 
bracteata,  5,  48. 
Brunoni.  8. 
Burgundiaea,  16. 
calendarum,  17. 
Californica,  33. 
calocarpa,  41. 
Camellia,  49. 
canina,  22. 
capreoiata,  7. 
carnea,  2. 
Carolina,  24. 
eentifolia,  16. 
Cherokensis,  49. 
Chinensis,  11. 
cinnamomea,  35. 
corymbosa,  24. 
cristata,  16. 
Damascena,  17. 
Dawsoniana,  2. 
Devoniensis,  11. 
Dijonensis,  16. 
Eglanteria,  21,  43. 
Engelmanni,  40. 
Fendleri,  31. 
ferox,  41  and  suppl. 
ferruginea,  23. 
florida,  2. 
foeeundissima,  35. 
foliolosa,  28. 
Fortuneana,  15. 
fragrans,  11. 
Francofurtana,  19. 
fraxinifolia,  38. 


Galliea,  16. 
gigantea,  10. 
glaucophylla,  44. 
grandiflora,  42. 
gymnocarpa,  29. 
Hardil,  1. 
Harisoni,  44. 
hemisphaerica,  44. 
Hiberniea,  42. 
hisplda,  34,  42. 
humilis,  25,  26. 
incarnata,  16. 
Indiea,  11  and  suppl. 
inermis,  42. 
intermedia,  2. 
Iwara,  2. 
Kamschatica,  41. 
IPBvigata,  49. 
Lawrenciana,  11. 
Lesehenaultii,  8. 
longifolia,  11. 
Liucise,  5  and  suppl. 
lucida,  25. 
lutea,  43. 
hitea-plena,  14. 
lutescens,  42. 
Lyoni,  26. 
Macartnea,  48. 
macrantha,  16. 
Manetti,  11. 
mieropbylla,  50. 
minima,  11. 
minutifolia,  46. 
mitissima,  42. 
tnollis,  20. 
mollissima,  20. 
mosehata,  8. 
multiflora,  2. 
muscosa,  16. 
myriacantha,  42. 
Nipponensis,  40. 
nitlda,  27. 
Noisettiana,  12. 
Nutkana,  34. 
Nuttalliana,  24. 
odoratissima,  11. 
oflScinalis,  16. 
palustris,  24. 
parviflora,  26. 
parvlfolia,  16. 
pendulina,  36. 
Pennsylvanica,  24. 
Persica,  1. 
pimpinellifolia,  42. 


pisocarpa,  30. 
Pissardii,  8. 
platyphyila,  2. 
polyantha,  2,  11. 
pomifera,  20. 
pomponia,  16. 
pratincola,  39. 
prostrata,  6. 
provincialis,  16. 
pulcbella,  16. 
pumila,  11  and  16. 
pmiieea,  43. 
Pyrenaiea,  36. 
Rapa,  25. 
Kapini,  44. 
reclinata,  37. 
Regeliana,  41. 
rep  ens,  7. 
re  versa,  42. 
rosea,  41. 
nibella,  42. 
rubiginosa,  21. 
rubifoHa,  4. 
rubra,  5,  41. 
rubra-plena,  41. 
rubrifolia,  23. 
rugosa,  41. 
Sayi,  40. 
scandens,  6. 
semperflorens,  11 
sempervirens,  6. 
serieea,  45. 
setigera,  4  and  39. 
silvestris,  7. 
simplicifolia,  1. 
Sinica,  49. 
spinosissima,  42. 
stellata,  47. 
stylosa,  9. 
snlphvrea,  44. 
ternata,  49. 
tetrapetala,  45. 
ThTinbergiana,2, 41. 
tomentosa,  4. 
trigintipetala,  17. 
turbinata,  19. 
villosa,  20,  26. 
Virginiana,  38. 
viridittora,  11. 
vulgaris,  11. 
Watsoniana,  3. 
Wichtirce,  2. 
Wicburaiana,  5. 
Woodsii,  32. 


KEY  TO  THE  GROUPS. 

(For  a  horticultural  classification  of  Roses,  founded  prima- 
rily on  garden  values,  see  the  article  Hose.) 

A.  JJvs.  simple,  without  stipules:  fls.  yellow  ... 

Subgenus  Hulthemia  (Species  No.        1) 

AA.  Lvs.  pinnate,  stipulate 

Subgenus  Eurosa  (Species  Nos.  2-50) 
B.  Styles  exserted  beyond  the  mouth  of  the  re- 
ceptacle. 
C.  JiJxserted  styles  connate  into  a  column. 
(See  Pig.  2150  right.) 
Climbing  or  creeping:    style   about   as    long   as 

stamens Section  I.    SystykiE  (Species  Nos.    2-8) 

Upright,  with  arching  branches :  styles  shorter 

than  stamens 

Section  II.     Stylos.^  (Species  No.        9) 


CC.  Exserted  styles  free. 

Lfts.  usually  3-5:  petals  5  or  more 

Section  III.    Indics:  (Species  Nos.  10-13) 
Lfts.  usually  7-9,  small:  j)etals  usually  4,  white.. 

Section  XI.    Serice^  (Species  No.      45) 
BB.  Styles  reaching  only  the  mouth  of  the  re- 
ceptacle and   stigmas  forming  a  sessile 
head  over  it  (see  Fig.  2150). 
C.  Stipules  free  or  almost  free:  sarmentose 
or  climbing  shrubs:  fls.  tvhite  or  yellow. 
D.  Branches  glabrous:  lfts.  3-5,  stipules 
small,  entire. 
Fls.  small,  umbellate,  yellow  or  white:  pedicels 

and  receptacle  smooth 

Section  IV.     Banksi^  (Species  Nos.  14,15) 
Fls.  large,  solitary,  ivhite :    pedicels  and  recep- 
tacle prickly 

Section  XIV.  L^vigat^  (Species  No.  49) 
DD.  Branches  tomentose  or  pubescent:  lfts. 
7-9;  stipules  pectinate:  fls.  1  or  few, 
white,  ivith  large  bracts  at  the  base 
of  the  short  pedicel:  receptacle  to- 
mentose   

Section  XIII.    Bracteat.*:  (Species  No.      48) 
CC.  Stipules  adnate. 

D.  Lvs.  of  flowering  branchlets  3-5-folio 
late,  large  and  firm:  stems  tisually 
with  prickles  and  bristles:  fls.  tip- 
right,  on  long  pedicels:  receptacle 
bristly:  sepals  reflexed  after  flower- 
ing, caducous  

Section  V.    Gallics;  (Species  Nos.  16-19> 
DD.  Lvs.  of  flowering  branchlets  5-9-folio- 
late  {rarely  3-foUolate,  the  fls.  then 
short -jjedicelled ,  with  smooth  recep- 
tacle).   See  DDD,  next  page. 
E.  Fls.  usually  corymbose;  if  solitary, 
pedicels  tvith  1  or  more  bracts. 
F.  Stems    tvith    only    one    kind    of 
prickles,  sometimes  mixed  with 
glandular     bristles :     prickles 
usually  hooked,  stout, scattered: 
otiter  sepals  tistially  pinnate... 
Section  VI.    Canine  (Species  Nos.  20-23) 
FF.  Stems,  at  least  at  the  base,  with 
tistially     straight    often    slender 
prickles    and   ntimerotis    bristles 
gradtially  passing  into  prickles. 
Sepals  after  flowering  spreading,  usually  entire, 
caducotis:   fr.  tisually  hispid,  with   the  akenes 

only  at  the  bottom.     (See  Fig.  2148c.) 

Section  VII.    Carolina  (Species  Nos.  24-28) 
Sepals   after  flotvering   upright,  usually    entire, 
rarely  caducotis :    fr.  tistially  smooth,  with  the 
akenes   at    the    bottom    and    tvall.      (See   Fig. 

2148  a,b.) 

Section  VIII.     Cinnamomea  (Species  Nos.  29-41; 


2148.  Various  forms  of  Rose  hips.    About  natural  size, 
a,  liosa  rugosa;  b,  li.  pendulina;  e,  R.  humilis. 
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2149.   A  spray  of  Rose  hips. 


42) 


EE.  Fls.  soUtanj,  without  bracts,  only 
occasionally    corymbose ;    sepals 
erect,  persistent. 
F.  Sepals  entire:  Ivs.onthe  flowering 
brancJilets   nsiially  9-foUolate: 
prickles  straight,  slender,  scat- 
tered,   usually    mixed    with 
bristles:   fls.  white   or  yellow, 

rarely  pink 

Section  IX.     Pimpinellifoli^  (Species  No. 
FF.  Sepals    pinnate    at   the    outer 
edges:  Ivs.  on  flowering  branch- 
lets  5-7-foliolate. 
Prickles  straight  or  hooked,  rather  stout:  fls.  yel- 
low  Section  X.    Lute^  (Species  Nos.  43,44) 

Prickles  slender,  straight:  fls.  pink  or  white:  Ifts. 

not  over  14  in.  long,  incised 

Section  XII.     Minutifoli^  (Species  Nos.  46,47) 
DDD.  Lvs.    of  flowering    branchlets   11-15- 
foliolate. 
Prickles   regularly  in  pairs    below    the    base   of 
petiole:  inflorescence  corymbose:  fr.  large,  very 

prickly 

Section  XV.    Microphyll^  (Species  No. 

SUMMARY    of    SECTIONS. 


50) 


Ntimber. 

Name. 

Species 

I 

Systyl^ 

...     2-8 

II 

9 

III 

Indict 

...10-13 

IV 

Banksi^e 

...14,15 

V 

Gallics 

...16-19 

VI 

Canines; 

...20-23 

VII 

Carolina 

...24-28 

VIII 

Cinnamome^ 

...29-41 

IX 

PiMPINELLIFOLIvE  .  . 

...       42 

X 

Lute^ 

...43,44 

XI 

Serice^ 

45 

XII 

Minutifoli^ 

...46,47 

XIII 

Bracteat^ 

...       48 

XIV 

L^vigat^ 

...       49 

XV 

MlCROPHYLL^ 

...       50 

SUBGENUS  HULTHEMIA.  Only  one  Asiatic  species, 
distinguished  from  all  other  Hoses  by  the  simple, 
exstipulate  leaves. 

1.  P6rsica,  Michx.  (i?.  simplicifbUa,  Salisb.  R.  her- 
berifdlia,  Pall.  Lowea  berberifdlia,  Lindl.).  Low 
straggling  shrub,  2  ft.  high,  with  slender,  prickly 
branches  :  lvs.  short-petioled,  oval  to  oblong,  acute  at 
both  ends,  serrate,  bluish  green,  pubescent,  %-\%  in. 
long :  fl.s.  solitary,  yellow,  with  red  eye,  about  1  in. 
across:  fr.  prickly.  June.  N.  Persia  to  Siberia.  B.M. 
7096.  B.R.  15:1261.  G.C.  III.  6:8,  9,  78.-This  peculiar 
Rose  is  very  rare  in  cultivation,  since  it  is  very  difficult 
to  grow.  It  has  been  successfully  cult,  in  a  cool  green- 
house, exposed  to  the  full  sun,  kept  moist  during  sum- 
mer and  dry  from  October  to  March.  The  only  way  to 
propagate  it  seems  to  be  by  suckers;  seeds  are  occa- 
sionally introduced  from  its  native  country.  A  hybrid  of 
this  species  with  R.  involucrata  is  R.  Hdrdii,  Cels., 
with  5-7-foliolate  lvs.  and  large  yellowish  white  fls.. 
With  a  deep  orange  eye.  G.C.  II.  24:469.  Gn.  19,  p.  473 
(&s  B.  simplicifolia).    P.M.  10:195. 


SUBGENUS  EUROSA. 
Section  I.  Systyl^.  A  group  of  about  12  species 
(one  of  thetn  American) ,  well  marked  by  the  styles 
being  connate  into  a  slender  exserted  column.  Stems 
sarmentose  or  climbing,  with  hooked  prickles  :  fls.  in 
corymbs,  few  or  many  :  outer  sepals  pinnate,  rarely 
entire,  reflexed  after  flowering,  caducous. 

Key  to  Species  of  Section  I. 
a.  Stipules  pectinate:  prickles  usually 

in  pairs ; 

AA.  Stipules    entire    or   denticulate: 
prickles  scattered. 
B.  Zivs.   of  floivering   branches  3-5- 

foliolate,  pubescent  beneath 3. 

4. 
BB.  Lvs.  of  flowering  branchlets  msm- 

ally  9,  glabrous 5.  Wichuraiana 

BBB.  Lvs.  of  flowering  branchlets  5-7- 
foliolate. 
C.  Sepals  ovate,  abruptly  acumi- 
nate:  fl.-buds  broadly  ovate, 
abruptly    pointed :    corymbs 

usually  few-fid 6. 

7. 
cc.  Sepals    lanceolate,    gradually 
acuminate  :     fl.  -  buds     elon- 
gated :  corymbs  usually 
many-fid 8. 


multiflora 


Watsoniaua 
setigera 


sempervirens 
arvensis 


moschata 


2.  multifldra,  Thunb.  {R.  polydntha,  Sieb.  &  Zucc. 
R.  intermedia,  Carr.  R.  Wichurm,  Koch).  Deciduous 
shrub,  with  vigorous,  long,  recurving  or  climbing 
branches:  Ifts.  usually  9,  obovate  to  oblong,  acute  or 
obtuse,  serrate,  pubescent,  %-\%  in.  long:  fls.  in  many- 
fld.  pyramidal  corymbs,  usually  white,  %  in.  across  or 
more;  sepals  ovate,  abruptly  acuminate;  styles  glabrous: 
fr.  small,  globular.  June.  Japan,  China.  B.M.  7119. 
G.F.3:405;  4:535;  6:316, 317.  A.G.18:677.  A.F.6:1003. 
Gn.  49,  p.  .368  (as  R.  microearpa) ;  55:432.  Gug.  5:120, 
121.— Var.  Thunbergiana,  Thory,  is  the  typical  form, 
with  small  white  single  fis.  Var.  cdruea,  Thory  (var. 
/jZewa,  Dipp.  R.  fl6rida,  Poir.).  With  double  light  pink 
fls.  B.M.  1059.  B.R.  5:425.  Var.  platyphylla,  Thory, 
with  larger  lvs.  and  larger  double,  deep  pink  fls.,  is  per- 
haps a  hybrid.  B.R.  16:1372.  Many  other  hybrids  have 
originated  in  cultivation;  they  usually  show  their  par- 
entage by  the  pectinate  stipules.  A  hybrid  with  R. 
rugosa  is  R.  Iwdra,  Sieb.,  with  single,  rather  small 
fls.    R.  polydntha,  Hort..  not  Sieb.  &  Zucc,  is  a  trade 


2150.   Section  of  Rose  flowers  (X  Yf,). 
To  show  two  forms  of  styles. 

name  for  hybrids  with  R.  Chinensis.  Gn.  29:530.  The 
Dawson  Rose,  or  R.  Dawsonidna,  is  a  hybrid  with 
General  Jacqueminot.  A  very  beautiful  hybrid  and  one 
of  the  best  climbing  Roses  is  Crimson  Rambler  (Pig. 
2151),  a  vigorous  grower,  with  large  corymbs  of  bright 
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crimson  fls.   A.G.  16:233.    Hybrids  with  B.  setigera  and 
B.  Wichiiraiana  have  also  been  raised. 

3.  Watsoniina,  Cr^p.  Deciduous  shrub,  with  sarmen- 
tose  or  recurving  branches:  Ifts.  3-5,  linear-lanceolate, 
with  entire  wavy  margin,  pubescent  beneath,  \-2%  in. 
long:  fls.  in  many-fld.  pyramidal  corymbs,  3^  in.  across 
or  less,  white;  style  glabrous:  fr.  small.  June,  July. 
R.B.  14,  p.  183.  G.F.  3:477. -A  very  curious  Rose  of 
unknown  origin,  supposed  to  have  been  introduced  from 
Japan,  but  not  known  in  a  wild  state.  Not  quite  hardy 
north. 

4.  setigera,  Michx.  Prairie  Rose.  Figs.  2152-4. 
Shrub  with  prickly  branches  attaining  6  ft.,  with  long 
and  slender  recurving  or  climbing  branches:  Ifts.  3-5, 
oblong-ovate  to  lanceolate,  shortly  acuminate,  serrate, 
tomentose  beneath,  1-3  in.  long:  fls.  in  rather  few- 
fld.  corymbs,  deep  rose,  fading  to  whitish,  about  2  in. 
across,  almost  scentless :  pedicels  and  receptacle  glandu- 
lar-hispid; style  glabrous:  fr.  globular,  Js  in.  across. 
June,  July.  From  Ontario  and  Wis.  to  Tex.  and  Fla. 
Mn.  8:05.  G.F.  10:323.  A.G.  13:196,  197;  16:229.  Gng. 
1:325.  M.D.G.  1900:423.-Var.  tomentosa,  Gray  (B. 
rubifolia,  R.  Br.).  Lvs.  more  tomentose  beneath: 
corymbs  with  more,  btit  smaller  fls.  A  valuable  hardy 
climbing  Rose.  Several  varieties  with  double  fls.  are  in 
cultivation ;  some  are  probably  hybrids  with  B.  arvensis, 
multiflora,  and  other  species. 

5.  Wichurai^na,  Crepin  (i?.  bractedta,  Hort.,  not 
Wendl.).  Memorial  Rose.  Fig.  2155.  Half-evergreen 
shrub  with  prostrate  and  creeping  branches  :  Ifts. 
roundish  or  broadly  obovate,  usually  obtuse,  serrate, 
glabrous,  shining  above,  yi-%  in.  long:  corymbs  few- 
fld.  or  many-fld.,  pyramidal:  fls.  white,  fragrant,  lJ^-2 
in.  across;  styles  pubescent;  pedicels  slightly  glandu- 
lar-hispid: fr.  ovoid,  to  ^^  in.  high.  July-Sept.  Japan. 
B.M.  7421  (as  E.  Luciw).  G.F.  4:569;  6:.337.  G.C.  III. 
22:99.  R.H.  1898:105,  106.  M.D.G.  1898:580-585.-A 
handsome  Rose  for  covering  banks  and  rockeries.  A 
number  of  hybrids,  especially  with  Hybrid  Tea  Roses, 
have  been  raised.  G.F.  6:337.  Mn.  8,  p.  27,  156.  Gng. 
6:353-355.  Var.  rilbra,  Andr4,  with  single  carmine  fls., 
1/^-2  in.  across,  and  the  lvs.  with  5-7,  somewhat  larger 
Ifts.,  is  a  hybrid  of  B.  Wichiiraiana  and  B.  multiflora, 
var.  Crimson  Rambler.    R.H.  1901,  p.  20. 

6.  semp^rvirens,  Linn.  Evergreen  shrub  with  long 
and  slender  sarmentose,  somewhat  reddish  branches: 


Ifts.  5-7,  ovate-lanceolate,  acuminate,  serrulate,  gla- 
brous, shining  above,  %-2  in.  long:  fls.  in  few-fld. 
corymbs     white,    to  2    in.    across,    slightly   fragrant ; 


-^..^! 


?.1S1.  Crimson  Rambler  Rose.    See  No.  2. 


3152.  Rosa  setigera  (X  nearly  V-i).    See  No.  4. 


pedicels  glandular -hispid ;  style  usually  pubescent:  fr. 
subglobose  or  ovoid,  orange-red.  June,  July.  S.  Eu- 
rope, N.  Afr.  B.R.  6:465.— Var.  prostrilta,  Nichols.  {B. 
pros/rd/a,  Lindl.).  Lfts.  smaller,  oval,  acute :  fr.  ovoid. 
Var.  scdndens,  Nichols.  {B.  scdtidens,  Mill.).  Lfts.  ob- 
long or  oval,  obtuse:  fr.  subglobose.  There  are  some 
double-fld.  garden  forms,  probably  hybrids  with  other 
climbing  Roses.  Less  hardy  than  the  preceding  and  the 
following. 

7.  arv6nsls,  Huds.  (B.  ripens.  Scop.  B.  silvSstris, 
Herrm.).  Deciduous  shrubs,  with  sarmentose  or  creep- 
ing stems  :  lfts.  usually  7,  ovate  to  ovate  -  elliptic, 
acute,  serrate,  dull  above,  glabrous  or  slightly  pubes- 
cent beneath,  rather  thin,  %-l}4  in.  long:  fls.  in  few-fld. 
corymbs,  sometimes  solitary,  white,  scentless,  1/^-2  in. 
across;  style  glabrous:  fr.  ovoid.  June,  July.  Europe. 
B.M.  2054. 

Var.  capreol&,ta,  Neill.  Ayrshire  Rose.  Lfts.  usu- 
ally 5,  larger:  fls.  double,  white  to  deep  pink.  It  may 
be  a  hybrid  with  B.  Galtica.    Hardy. 

8.  moscMta,  Mill.  (B.  Brunbni,  Lindl.).  Musk  Rose. 
Deciduous  shrub  with  sarmentose  or  climbing  branches: 
lfts.  5-7,  oval  or  oblong,  mostly  acuminate,  serrulate, 
usually  pubescent  beneath,  1-2)4  in.  long:  fls.  white, 
fragrant  with  the  odor  of  musk,  lJ^-2  in.  across,  single 
or  double;  styles  pubescent:  fr.  ovate,  small.  July.  S. 
Asia,  Abyssinia.  B.R.  10.829.  F.S.  4:366-367.  B.M. 
4030.  — Naturalized  in  some  localities  in  Ala.  in  a  form 
with  rather  broad,  acute  or  obtusish  lvs.  Var.  Abyssin- 
ica,  Cr^p.  (B.  Abijssinica,  Lindl.).  More  prickly:  flow- 
ering branchlets  .shorter;  inflorescence  more  compact; 
sepals  with  smaller  lobes.  Var.  Leschenaiiltii,  Cn^p.  {B. 
Leschenaultii,  Wight  &  Arn.).  Fls.  larger,  in  few-fld. 
corymbs;  pedicels  and  receptacle  glandular-hisi)id.  B. 
Pissdrdii,  Oarr.,  a  vigorous-growing  Rose  witli  numer- 
ous white  fls.,  figured  in  R.H.  1880,  p.  314,  315,  is  also 
a  form  of  the  ]\Iusk  Kose.  Several  hybrids  are  known; 
the  most  important  is  7i'.  Noisettiana  (See  No.  12).  The 
Musk  Rose  is  a  hatidsome  free-flowering  climbing  Rose, 
but  is  not  hardy  north. 


ROSA 

Section  II.  Stylos-e.  Contains  onli/  one  European 
species,  with  the  appearance  of  a  hybrid  between  H. 
arvensis  and  H.  eanina. 

9.  styldsa,  Desv.  Shrub,  with  long,  arching  branches, 
prickly:  Ifts.  5-7,  ovate-oblong,  acute,  serrate,  pubes- 
cent beneath,  %-2  in.  long:  fls.  in  few-fid.  corymbs,  white 
or  light  pink,  lK-2  in.  across;  styles  glabrous.  June, 
July.  W.  Europe.  Red,  Ros.  (1:5,  2). -Of  little  orna- 
mental value. 

Section  III.  Indict.  Few 
Asiatic  species  with  upright 
or  procumbent  stems;  prick- 
les scattered,  hooked,  few  : 
Ifts.  3-5,  rarely  7:  inflores- 
cence 1-many-fld.:  sepals  en- 
tire or  the  oiiter  ones  spar- 
ingly pinnate,  reflexed  after 
flowering;  bracts  and  stip- 
ules narroiv,  the  latter  with 
small,  divergent  auricles. 

10.  gigantda,  Collett.  Pro- 
cumbent :  flowering  branches 
usually  unarmed  :  Ifts.  usually 
5,  oval  to  broadly  elliptic,  ser- 
rate, glabrous,  firm,  l>2-3  in. 
long:  fls.  solitary,  usually  with- 
out bracts,  white,  5-6  in.  across; 
pedicels  and  receptacle  smooth ; 
sepals  entire,  long -acuminate. 
Burma.  G.C.  III.  6: 13. -Hardy 
only  south.  It  is  possible  that 
Fortune's  Double  Yellow 
(Beauty  of  Glazenwood),  with 
large,  double,  salmon  -  yellow 
fls.,  figured  in  B.  M.  4679,  is  a 
var.  or  hybrid  of  this  species. 

11.  Cliin6nsis,  Jacq.  {M.  In- 
dica,  Lindl.,  not  Linn.).  China 
Rose.  Bengal  Rose.  Low, 
upright  shrub,  with  slender 
branches,  sometimes  almost  un- 
armed: Ifts.  3-5,  sometimes  7, 
ovate  to  oblong,  acute,  finely 
serrate,  coriaceous,  shining  and 
dark  green  above,  pale  beneath, 
glabrous,  l-2>2  in.  long :  fls. 
usually  few  or  solitary,  crim- 
son, pink,  white  or  yellowish, 
sometimes  3  in.  across,  fra- 
grant: fr.  usually  obovate. 
Flowering  all  summer  and  fall. 
China.  From  this  species  and 
R.  Gallica  and  its  forms  most 
of  the  Garden  Roses  have  orig- 
inated. Several  vars.  are  known. 

Var.  Devom6nsi3,  Hort.,  is  probably  a  hybrid:  it  is  of 
vigorous  growth,  almost  climbing,  and  has  large,  yel- 
lowish white,  double  flowers.    P.M.  8:169. 

Var.  fragrans,  Thory  (i?.  Indica,  var.  odoratissima, 
Linn.).  Tea-scented  or  Tea  Rose.  Similar  to  the  fol- 
lowing but  fls.  more  fragrant,  salmon-pink  or  light  rose: 
fr.  ovate.  B.R.  10:804.  More  tender  than  the  other 
vars. 

var.  fndica,  Koehne  (B.  Indica,  var.  vulgaris, 
Lindl.).  Monthly  Rose.  Stems  rather  stout,  3-5  ft. 
high,  glaucous  green,  with  brownish  red  prickles:  fls. 
pink  to  whitish,  with  glandular  pedicels :  fr.  obo- 
vate. 

Var.  longifdlia,  Thory  (B.  longifdlia,y^\\\A.).  Lfts. 
lanceolate  :  fls.  single,  deep  pink.  Red.  Ros.  (3:25, 
8). 

Var.  minima.  Curt.  (B.  Latvrenci&na ,  Hort.  B.  In- 
dica, ya.r.  pumila,  Thory).  Dwarf  shrub,  usually  not 
over  1  ft.  high,  with  small  rose-red  fls.  about  1%  in. 
across;  petals  often  pointed.  There  are  single-  and 
double-fld.  forms.  The  Fairy  Roses  belong  to  this 
variety.   B.M.  1762.    Red.  Ros.  (3:25,  6,  7). 

Var.  semperfldrens,  Nichols.  (B.  semperfldrens,  Curt. 
B.  BengaUnsis,  Pers.).  Crimson  Chinese  Rose.  Low 
shrub,  with  slender,  prickly  or  almost  unarmed,  dark 
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green  branches:  lfts.  rather  thin,  mostly  stained  with 
purple:  fls.  usually  solitary  on  slender  pedicels,  crim- 
son or  deep  pink.    B.M.  284. 

Var.  viridifldra,  Dipp.  Green  Rose.  With  mon- 
strous green  fls.;  the  petals  are  transformed  into 
small,  narrow  green  Ivs.    P.S.  11:1136. 

Var.  Man6tti,  Dipp.  (B.  Manitti,  Hort.).  Fig.  2156. 
Of  vigorous  growth,  upright;  pedicels  hispid-glandular: 
fls.  deep  pink,  single  or  semi-double.    This  variety  has 


2153.  Rosa  eetigera,  or  Prairie  Rose.    No.  4. 


been  recommended  as  a  stock  for  forcing  Roses;  grows 
readily  from  cuttings,  but  is  not  quite  hardy. 

12.  Noisetti^na,  Thory.  Noisette  Rose.  Champney 
Rose.  Supposed  hybrid  of  B.  C'hinensis  and  B.  mos- 
chata.  Stems  upright  to  6  ft.,  with  hooked  reddish 
prickles:  lfts.  5-7,  usually  oblong-lanceolate  or  oblong- 
ovate,  glabrous:  fls.  usually  in  corymbs,  light  pink  to 
red,  sometimes  yellow;  styles  glabrous.  Blooms  in 
summer  and  fall.— Numerous  garden  forms.  The  Noi- 
sette Rose  was  raised  about  1817  by  John  Champney,  of 
Charleston,  S.  C,  from  seed  of  the  Musk  Rose  fer- 
tilized by  a  blush  China  Rose.  From  the  seed  of  this 
hybrid  Philippe  Noisette,  a  florist  at  Charleston,  ob- 
tained a  Rose  which  was  afterwards  distributed  as 
Blush  Noisette  by  his  brother  Louis  Noisette,  of  Paris. 

13.  Borb6iiica,  Morren.  Bourbon  Rose.  Supposed 
hybrid  of  B.  Chinensis  and  B.  Gallica.  Upright  shrub, 
with  prickly  and  often  glandular-hispid  branches :  Ivs. 
usually  7,  ovate  or  ovate-lanceolate,  acute,  shining:  fls. 
double  or  semi-double,  usually  purple,  blooming  in 
summer  and  fall.  The  Bourbon  Roses  are  hardier  than 
the  Noisette,  China  and  Tea-scented  Roses,  but  require 
protection  north.  B.  Chinensis  and  its  varieties  and 
hybrids  (hybridizing  with  the  hardier  Roses  of  the  Gal- 
lica group)  have  given  rise  to  the  Hybrid  Perpetual 
or  Remontant  class.    See  Nos,  11  and  16. 
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2154.   Baltimore  Belle  Rose— Rosa  setigera  {X%).    No.  4. 

Section  IV.  Banksi^.  Contains  one  Chinese  species 
with  climbing,  sparingly  prickly  or  unarmed  stems: 
stipules  quite  free,  subulate,  caducous:  sepals  entire, 
reflexed  after  flowering,  caducous. 

14.  Bdnksiae,  R.  Br.  Banks' Rose.  Climbing  to  20  ft., 
evergreen:  Ifts.  3-5,  sometimes  7,  elliptic-ovate  to  ob- 
long-lanceolate, acute  or  obtusish,  finely  serrate,  shin- 
ing, glabrous  except  at  the  base  of  midrib  beneath:  fls. 
on  slender,  smooth  pedicels  in  many-fid.  umbels,  yellow 
and  single  in  the  typical  form,  about  1  in.  across, 
slightly  fragrant.  May,  June.  S.  China.  B.M.  7171.— 
Var.  alba-plena  has  double  white  fls.  B.M.  1954.  B.R. 
5:397.  Var.  lutea-plena  has  the  fls.  double  yellow. 
B.R.  13:1105. 

15.  Fortuned.na,  Lindl.,  is  a  hybrid  of  li.  Banksice 
and  R.  Iwvigata.  Climbing  slirub,  with  sparingly 
prickly  stems:  Ifts.  .3-5:  fls.  large,  double,  white,  on 
hispid  pedicels.    P.F.G.  2,  p.  71. 

Section  V.  Gallics.  Contains  only  one  very  variable 
species,  native  of  Utirope  and  W.  Asia.  Low,  upright 
shrub;  the  stems  ivith  usually  hooked  prickles 
mixed  with  bristles:  fls.  few  and  often  with  narrow 
bracts  or  solitary  on  a  usually  bractless  pedicel: 
sepals  reflexed  after  flowering,  caducous,  the  outer 
ones  pinnate;  upper  stijniles  not  dilated. 

A.  Lffs.  doubly  and  glandular  serrated.  Gallica 
AA.  Lfts.  simply  serrate,  not  glandular. 

Suppiosed  hybrids  of  li.  Gallica. .  .17.  Damascena 

18.  alba 

19.  turbinata 

16.  G&llica,  Linn.  Upright  shrub,  rarely  attaining 
5  ft.  high:  lfts.  3-5,  broadly  oval  or  ovate,  rounded  at 
base,  usually  doubly  serrate  with  glandular  teetli,  ru- 
gose above,  pubescent  beneath,  deflexed,  1-2  in.  long; 
rachis  ghuidular-pubescent  and  often  prickly:  fls.  on 
rather  stout,  upright,  glandular-hispid  and  bristly  pedi- 
cels, deep  pink  to  crimson,  2-3  in.  across;  receptacle 
glandular-hispid:  fr.  subglobose  or  ovate,  brick-red. 
June.  M.  and  S.  Eu.,  W.  Asia. —  The  following  are  the 
most  important  forms:  Var.  Agatha,  Thory.  With 
rather  small,  very  double  purple  fls.,  the  outer  petals 
spreading,  the  inner  ones  concave.  Red.  Ros.  (2:17, 
17-21).  Var.  incarn^ta,  Voss  (B.  incarndta.  Mill.). 
Lfts.  narrower,  elliptic-ovate:  rachis  not  prickly :  flow- 
ering branches  unarmed:  fls.  large,  paUi  crimson,  soli- 
tary:  fr.  ovoid.  B.M.  7035.  Var.  macrdntha.llort.,  sim- 
ilar to  the  preceding,  but  fls.  pale  pink.  Gn.  52:1148. 
Var.  officinalis,  Thory  (B.  provincial  is.  Mill.  Var. 
pUna,  Regcl),  is  the  typical  form  but  with  doubleTfls. 


Var.  ptimila,  Jacq.  (B.  Austriaca,  Crantz).  Dwarf  form, 
with  creeping  rootstock:  fls.  red,  single.  Red.  Ros. 
(2:17,  2).  Var.  centifolia,  Regel  (B.  centifoUa,  Linn.). 
Cabbage  Rose.  Lfts.  usually  5,  pubescent  on  both 
sides  or  only  beneath,  larger  and  thinner;  rachis  not 
prickly:  fls.  on  longer  and  more  slender  pedicels,  nod- 
ding, fragrant;  petals  intiexed.  June,  July.  This  Rose 
has  been  usually  considered  as  a  distinct  species,  but  is 
without  doubt  only  a  form  of  B.  Gallica,  originated  in 
cultivation.  It  has  not  been  found  wild,  except  with 
double  fls.,  probably  escaped  from  gardens.  The  follow- 
ing are  forms  of  the  Cabbage  Rose:  Var.  muscosa,  S6r. 
(R.  muscosa,  Ait.).  Moss  Rose.  Fig.  2157.  Fls.  rose  or 
white,  with  peduncles  and  calyx  glandular-mossy.  B.R. 
2:102.  B.M.  09.  Gn.  18:242.  Var.  cristata,  Curt.,  is 
similar,  but  the  sepals  are  doubly  and  incisely  lobed: 
fls.  rose-colored,  large.  B.M.  3475.  Var.  pomponia, 
Nouv.  Dub.  {B.  pompottia,  DC).  Dwarf  form,  with 
small  Ivs.  and  small  double  fls.,  about  134  in.  across, 
varying  from  white  to  red.  B.  Burgund\aca,  Pers.,  B. 
Dijonensis,  Roessig,  B.  pulchella,  Willd.,  and  B.  par- 
vifolia,  Ehrh.,  belong  here.  From  B.  Gallica,  with  its 
varieties,  and  B.  Damascena,  the  Hybrid  Perpetual  or 
Remontant  Roses  have  originated  by  hybridizing  with 
B.  Chinensis  and  its  forms. 

17.  Damascena,  Mill.  (B.  bifera,  Pers.  B.  calendd- 
rum,  Borkh.).  Damask  Rose.  Attaining  5  ft.:  stems 
usually  with  numerous  stout  and  hooked  prickles,  some- 
times mixed  with  glandular  bristles:  lfts.  usually  5, 
sometimes  7,  ovate-oblong,  serrate,  more  or  less  pubes- 
cent beneath,  1-234  in.  long;  stipules  sometimes  pecti- 
nate; petioles  prickly:  fls.  usually  corymbose,  double, 
red,  pink  or  white,  sometimes  striped;  pedicels  and  re- 
ceptacles glandular-hispid:  fr.  obovate.  June,  July, 
and  again  in  autumn.  Origin  unknown ;  introduced  to 
Europe  from  Asia  Minor  in  the  sixteenth  century.— Var. 
trigintip6tala,  Dieck,  with  semi-double  red  fls.,  is  con- 
sidered to  be  the  Rose  chiefly  cultivated  in  southeast 
Europe  for  the  manufacturing  of  attar.  Gt.  38,  p.  129. 
G.C.  III.  7:45. 


2155.    Rosa 'Wichuraiana  (X  34)-    See  No.  5. 

18.  Alba,  Ijinn.  Upright  shrub,  becoming  6  ft.  high: 
stems  with  scattered  hooked  prickles  and  sometimes 
with  bristles:  lfts.  usually  5,  broadly  ovate,  serrate, 
pubescent  beneatli,  1-2  in.  long;  upper  stipules  dilated: 
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fls.  single  or  double,  solitary  or  several,  white  or  blush, 
fragrant;  pedicels  glandular-hispid;  receptacle  usually 
smooth:  fr.  oblong,  scarlet.  June.  Probably  hybrid  of 
R.   Gallica  and  li.  canina. 

19.  turbinata,  Ait.  (R.  Franco furtdna,  Borkh.).  Up- 
right .shrul),  attaining  6  ft. :  stems  with  straight  or 
hooked  prickles:  flowering  branches  almost  unarmed: 
Ifts.  5-7,  oval,  serrate,  pubescent  beneatli;  upper  stip- 
ules much  dilated  :  fls.  1-3,  single  or  double,  purple, 
2-'A  in.  across,  slightly  fragrant;  pedicels  and  receptacle 
glanduhir-hispid  only  at  the  base;  sepals  erect  after 
(towering,  entire  or  nearly  so:  fr.  turbinate.  June. 
.Supposed  hvbrid  of  i?.  Gallica  and  R.  cinnamomea. 
lied.  Ros.  (3:23,  1). 

Section  VI.  Canine.  Many  species  in  Europe,  N. 
Africa  and  W.  Asia.  Upright  shrubs,  with  scattered 
usually  hooked  and  numerous  prickles:  upper  stipules 
dilated:  corymb  usually  many  -  fid.,  with  dilated 
bracts:  outer  sepals  pinnate,  reflexed  after  flowering 
and  caducous  or  erect  and  persistent. 

A.  Foliage  pubescent   on    both   sides   or 

densely  glandular 20.  villosa 

21.  rubiginosa 

AA.  Foliage  glabrous  or  nearly  so 22.  canina 

23.  ferruginea 

20.  villdsa,  Linn.  {R.  pomifera,  Herrm.).  Upright 
shrub,  attaining  8  ft.,  with  almost  straight  spines:  Ifts. 
5-7,  oval  to  ovate-oblong,  acute  or  obtuse,  doubly  glandu- 
lar-serrate, grayish  green,  pubescent  above,  tomentose 
beneath,  %-2  in.  long:  fls.  1-3,  pink,  lj^-2  in.  across  on 
prickly  pedicels:  fr.  scarlet,  ovoid  or  subglobose,  to  1 
inch  across,  hispid,  with  persistent  erect  3epals.  June, 
July.  Eu.,  W.  Asia. —Hardy  Rose,  with  large  orna- 
mental fruit.  Var.  mollissima,  Roth  {R.  mollis,  Sm.). 
Lower,  with  shorter  prickles,  smaller,  silky-pubescent 
Ifts. :   fr.  smaller,  less  hispid. 

21.  rubigindsa,  Linn.  (R.  Eglanteria,  Mill.,  not  Linn.). 
SwEETBKiEK.  EGLANTINE.  Dense  shrub,  attaining  6 ft., 
with  hooked  prickles  often  mixed  with  bristles:  Ifts. 
5-7,  orbicular  to  oval,  doubly  glandular-serrate,  dark 
green  above  and  glabrous,  pale  beneath  and  often  pu- 
bescent, glandular  on  both  sides,  yi-\  in.  long:  fls.  1-3, 
on  hispid  short  pedicels,  bright  pink,  1/^-2  in.  across; 
receptacle  usually  glandular-hispid:  fr.  subglobose  or 
ovoid,  orange-red  to  scarlet,  with  upright-spreading, 
usually  caducous  sepals.  June.  Europe  ;  naturalized 
in  some  localities  in  the  East.  B.B.2.232.  — A  handsome 
hardy  Rose  of  compact  habit,  with  bright  green  foliage 
exhaling  a  very  agreeable  aromatic  odor.  There  are 
some  double  forms  and  hybrids  with  other  species. 


glabrous  or  slightly  pubescent  or  somewhat  glandular 
beneath,  %-13^  in.  long:  fls.  1-3,  light  pink,  on  usually 
glabrous  pedicels;  sepals  reflexed,  caducous:  fr.  ovate, 
orange-red  or  scarlet,  glabrous.  June.  Eu.,  N.  Afr., 
W.  Asia;  naturalized  in  some  localities.  — Much  used  as 
a  stock  for  grafting. 
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2156.   The  Manetti  Rose  (X  >^). 
Much  used  as  a  stock.    See  No.  11. 

22.  canina,  Linn.  Doa  Rose.  Upright  shrub,  attain- 
ing 10  ft.,  with  often  recurving  branches:  prickles 
stout,  hooked:  Ifts.  5-7,  oval  or  elliptic,  doubly  serrate, 


Moss  Rose. 
See  No.  16. 


23.  ferruginea,  Vill.  (R.  mbrifblia,  Vill.).  Upright 
shrub,  attaining  6  ft.,  with  sleiuler,  purplish  branches 
covered  with  glaucous  bloom:  prickles  few,  hooked  or 
straight:  Ifts.  7-9,  elliptic  to  ovate-lanceolate,  simply 
serrate,  bluish  green  and  more  or  less  tinged  with  red, 
yi-lyi  in.  long:  fls.  1-3  or  more,  pink,  1^2  in.  across,  on 
usually  hispid-glandular  pedicels;  sepals  long,  with 
dilated  apex,  upright  spreading,  tardily  caducous:  fr. 
subglobose,  scarlet.  June.  Mountains  of  M.  and  S.  Eu. 
B.R.  5:4,30.— Effective  by  its  reddish  foliage:  fls.  less 
conspicuous.    Hardy. 

Section  VH.  Carolines;.  Contains  only  American 
species.  Upright,  mostly  low  shrtibs:  stems  slender, 
with  usually  straight  prickles,  placed  in  pairs  and 
often  mixed  with  bristles:  upper  stipules  usually 
narrow:  corymbs  generally  few-fid.:  sepals  spread- 
ing after  flowering,  caducous ,  the  outer  ones  entire  or 
u'ith  few  erect  lobes:  akenes  inserted  exclusively  at 
the  bottom  of  the  usually  depressed-globose  receptacle. 

A.  Pedicels  rather  long:   Ifts.  5-9 

B.  Lfts.   finely  many-toothed:  prickles 

usually  hooked:  stipules  convolute. 2-^.  Carolina 
BB.  Lfts.  coarsely  toothed:  prickles  usu- 
ally straight  and  slender:  stipules 
flat 25.  lucida 

26.  humilis 

27.  nitida 
AA.  Pedicels   very   short:   lfts.   7-11,  small 

and  narrow 28.  foliolosa 

24.  Carolina,  Linn.  {R.  palustris.  Marsh.  R.  corym- 
bosa,  Ehrh.  R.  Pennsylvdnica,  Michx.).  Fig.  2158. 
Upright  shrub,  attaining  8  ft.,  with  slender  stems:  lfts. 
usually  7,  elliptic  to  narrow-oblong,  acute  at  both  ends, 
usually  pubescent  beneath,  %-2  in.  long;  stipules  nar- 
row: fls  usually  corymbose,  pink,  about  2  in.  across: 
fr.  depressed -globose,  glandular -hispid,  about  3^  in. 
high,  like  those  of  the  following  species.  June-Aug, 
Nova  Scotia  to  Minn.,  south  to  Fla.  and  Miss.,  prefer- 
ring swampy  and  moist  ground.  G.W.F.  35.  Em.  2:488. 
Mn.  1,  p.  86.— Var.  Nuttallielna,  Hort.,  has  larger  fls. 
appearing  later  and  continuing  until  September. 
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25.  ICicida,  Ehrh.  (R.  Jiiimilis,  var.  lucida,  Best). 
Shrub,  6  ft.  high,  with  few  or  no  suckers:  prickles 
sometimes  hooked:  Ifts.  7-9,  elliptic  to  obovate-elliptic, 
dark  green  and  shining  above,  thickish,  often  slightly 
pubescent  beneath,  %-1/i  in.  long;  stipules  somewhat 
dilated:  fls.  usually  few  or  solitar}',  about  2  in.  across; 
sepals  usually  entire:  fr.  like  that  of  the  preceding. 
June,  July.  Newfoundland  to  N.  Y.  and  Pa.  B.B. 
2:231.  Gn.  55,  p.  428. -Well  adapted  for  borders  of 
shrubberies,  handsome  in  summer  with  its  shining  foli- 
age and  bright  pink  flowers;  ornamental  in  winter  with 
the  brownish  red  stems  and  red  fruits,  remaining  plump 
until  the  following  spring.  Var.  61ba,  Hort.,  has  white 
fls.  and  green  stems.  A.F.  12:1098.  Gug.  5:306.  Var. 
pldna,  Hort.  With  double  fls.  B.  R&pa,  Bosc,  is  also 
supposed  to  be  a  double-fld.  var.  or  perhaps  hybrid  of 
this  species. 

26.  Mmilis,  Marsh.  (R.  parviflora,  Ehrh.  R.  Lponi, 
Pursh).  Fig.  2148  c.  Shrub,  3  ft.  or  sometimes  6  ft. 
high,  spreading  by  means  of  numerous  suckers,  with 
slender  prickles  and  usually  numerous  bristles:  Ifts. 
5-7,  resembling  those  of  the  former  but  narrower,  thin- 
ner, not  shining,  usually  pubescent  beneath:  fls.  often 
solitary;  outer  sepals  lobed.  June.  Maine  to  Ga.,  west 
to  Wis.  and  Ind.  Terr.  Much  resembling  the  preceding, 
which  is  often  considered  a  var.  of  this  species.  — Var. 
villdsa,  Best.    Lvs.  villous-pubescent  beneath,  thickish. 


V^G 


27.  nitida,  Willd.  Low  upright  shrub,  1>S  ft.  high: 
branches  covered  with  straight  prickles  and  numerous 
bristles:  Ifts.  7-9,  narrowly  oblong,  acute  at  both  ends, 
bright  green  and  shining  above,  glabrous,  3^-1  in.  long: 
fls.  usually  solitary,  1-2  in.  across,  on  slender  glandular- 
hispid  pedicels;  sepals  entire.  June,  July.  Newfound- 
land to  Mass.    B.B.  2:231. 

28.  folioldsa,  Nutt.  Low  shrub,  1}4  ft-  high:  stems 
with  rather  few  slender  prickles,  sometimes  almost  un- 
armed: Ifts.  7-9,  narrow  or  linear-oblong,  bright  green 
and  shining  above,  glabrous  or  pubescent  on  the  midrib 
beneath,  3^-1  in.  long:  fls.  solitary  or  few,  pink,  about 
1>2  in.  across;  pedicels  and  receptacle  smooth  or  spar- 
ingly glandular -hispid:  fr.  globose,  with  rather  few 
akenes.  May,  June.  Ark.  and  Ind.  Terr,  to  Tex.  G.F. 
3:101.  — Like  the  preceding,  a  handsome  dwarf  shrub 
with  graceful  foliage. 

Section  VIII.  Cinnamome^.  Many  Amer-ican,  Asiatic 
and  European  species.  JiJrect  shrubs,  with  usually 
straight  prickles,  in  pairs  or  scattered,  and  often  with 
numerous  bristles:  Ifts.  5-9:  ii/)/>rr  sllpKh's  dilated: 
corymbs  usually  many-fid. ,U'ilh  di titled  lirarts:  srpals 
generally  entire,  upright  after  flouwriiii/  and  j^ersis- 
tent,  rarely  deciduous;  receptacle  usually  smooth. 


A.  Prickles    in  pairs    at    the    base   of 
petioles:   branches  glahrotis. 
B.  Sepals  deciduotis:  fr.  about  ]4  in. 

across,  with  very  few  akenes . ..29.  g'ymnocarpa 
BB.  Sepals    persistent,    erect    after 
flowering. 
c.  Stipules  flat. 

D.  Fls.   in   usually   many-fid. 
corymbs,  usually  1%  in. 
across   (larger  and  some- 
times solitary  in  JVos.  SI 
and  82):   fr.  about  Yz  in. 
across:    stipules   usually 
entire  and  narrow. 
E.  Fr.   globose,   with  no   or 
very  short   neck,  about 
yi  in.  high   (sometimes 
ovate  in  No,  81). 

F.  Sepals  quite  entire 30.  pisocarpa 

31.  Fendleri 
FF.  Sepals  with  few  lobes  on 

the  outer  margins 32.  Woodsii 

EE.  Fr.   globose  -  ovate,    with 
prominent   neck,  %  in. 

high 33.  Californica 

DD.  Fls.  usually  solitary,  2  in. 
across  or  more  :  fr.  }4  in. 
across  :    stipules  dilated, 

glandular-ciliate 34.  Nutkana 

cc.  Stipules  convolute,  dilated 35.  cinnamomea 

AA.  Prickles    scattered,    sometimes     in 
pairs  in  No.  41. 
B.  Stems  and  branches  almost  un- 
armed, withoxit  bristles 36.  pendulina 

37.  reclinata 

38.  Virginiana 
BB.  Stems  and  branches  with  numer- 
ous prickles  and  bristles. 

c.  Branches    and    prickles    gla- 
brous. 
D.  Fls.    corymbose :     fr.    with 

spreading  sepals 39.  Arkansana 

'dd.  Fls.  solitary:   fr.  with  erect 

sepa  Is 40.  acicularis 

cc.  Branches  and  prickles  tomen- 

tose  or  pubescent 41.  nigosa 

29.  gymnocdrpa,  Nutt.  Stems  slender,  attaining  10 
ft.,  with  straight  slender  prickles  and  bristles:  Ifts. 
5-9,  broadly  elliptic  to  oblong,  doubly  glandular-serrate, 
usually  glabrous,  J^-1  in.  long:  fls.  solitary  or  few, 
pale  pink,  about  1  in.  across;  sepals  short:  fr.  orange- 
red.   June,  July.    Brit.  Col.  to  Calif.,  east  to  Mont. 

30.  pisocdrpa,  Gray.  Stems  slender,  with  slender, 
straight  or  ascending  prickles,  without  bristles,  some- 
times unarmed:  Ifts.  5-7,  oblong  to  oblong-obovate, 
simply  serrate,  pubescent  beneath,  J^-13^  in.  long:  fls. 
pink,  about  1  in.  across,  on  short  usually  smooth  pedi- 
cels: fr.  globose,  with  a  very  short  neck.  June  to  Aug. 
Brit.  Col.  to  Ore.    B.M.  6857. 

31.  F6ndleri,  Cr^p.  Stems  8  ft.  high,  with  slender  or 
recurved  prickles,  sometimes  unarmed:  Ifts.  5-7,  oblong 
to  oblong-obovate,  cuneate  at  the  base,  simply  serrate, 
usually  glaucous,  finely  pubescent  beneath  or  glabrous, 
sometimes  glandular,  /^-IJ^  in.  long:  fls.  sometimes 
solitary,  pink;  pedicels  short,  smooth:  fr.  globose, 
sometimes  ovate,  bright  red,  with  little  or  no  neck. 
June,  July.  Brit.  Col.  to  W.  Tex.  and  New  Mex.  B.B. 
2:230  (as  R.  Woodsii).  — Yery  decorative  in  fruit,  which 
remains  during  the  whole  winter. 

32.  Woddsii,  Lindl.  Stems  3  ft.  high,  with  slender, 
straight  or  recurved  prickles,  often  bristly:  Ifts.  5-7, 
obovate  to  oblong,  simply  or  doubly  glandular-serrate, 
pubescent  or  glabrous  beneath,  H-\%  in.  long:  fls. 
often  solitary,  i)ink,  VA-2  in.  across,  on  very  short 
.smooth  pedicels:  fr.  globose,  with  short  neck.  June, 
July.  Saskatchewan  to  Colo,  and  Mo.  B.R.  12:976.- 
The  two  preceding  species  may  be  only  vars.  of  R. 
Woodsii. 

.33.  Califbrnica,  Cham.  &  Schlecht.  Stems  8  ft.  high, 
with  stout,  hooked  or  straight  prickles,  often  bristly: 
Ifts.  5-7,  broadly  elliptic  to  oblong-obovate,  simply  or 
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doubly  glandular-serrate,  pubescent  beneath  or  on  both 
sides,  often  glandular,  rarely  glabrous,  K-IK  in.  long: 
fls.  on  slender,  iisually  smooth  pedicels,  over  1  in.  across. 
June-Aug.     Brit.  Col.  to  Calif.    Fls.  pink. 


2159.  Rosa  cinnamomea  (X  %). 
One  of  the  old-fashioned  hardy  Roses. 


No.  35. 


34.  Nutka,na,  Presl.  Stems  stout,  5  ft.  high,  with 
usually  straight  prickles  and  sometimes  bristly:  Ifts. 
5-7,  broadly  elliptic  to  oblong-lanceolate,  generally 
rounded  at  the  base,  usually  doubly  glandular-serrate, 
almost  glabrous,  often  glandular  beneath,  ]4-2  in.  long. 
June,  July.  Alaska  to  Ore.  and  Utah.  G.F.  1:449.  — Has 
the  largest  fls.  of  the  western  species  ;  pink.  Var. 
hispida,  Fernald,  has  the  receptacle   glandular-hispid. 

35.  cinnamdmea,  Linn.  Cinnamon  Rose.  Figs.  2159, 
2160.  Stems  slender,  6  ft.  high,  with  hooked  prickles, 
flowering  branches  sometimes  unarmed:  Ifts.  5-7,  some- 
times 3  on  Ivs.  of  flowering  branchlets,  oblong,  simply 
serrate,  dull  green,  densely  pubescent  beneath,  3^-lJ^ 
in.  long:  fls.  solitary  or  few,  purple,  about  2  in.  across, 
on  short,  naked  pedicels:  fr.  depressed-globular,  scar- 
let. May,  June.  Europe,  N.  and  W.  Asia.  A.G.  13:343. 
—Var.  foecundissima,  Voss  (JR.  foectindissima,  Muench). 
With  double  fls.  Sometimes  escaped  from  cultivation 
in  the  East. 

36.  pendulina,  Linn.  {B.  alpina,  Linn.).  Pig.  2148&. 
Stems  slender,  3  ft.  high:  Ifts.  7-9,  oblong-ovate  or  ob- 
long-elliptic, obtuse,  doubly  glandular-serrate,  usually 
glabrous,  V^-VA  in.  long:  fls.  pink,  usually  solitary  or  2-5, 
to  2  in.  across;  pedicels  and  receptacle  usually  smooth: 
fr.  usually  nodding,  oblong  or  ovate,  with  elongated 
neck,  scarlet.  May,  June.  Mts.  of  Europe.  B.R.  5:424. 
—  Handsome  free-flowering  shrub.  Var.  Pyrenyca,  W. 
D.  Koch  (R.  Pi/rendica,  Gouan.).  Dwarf,  with  the 
pedicels  and  usually  also  the  receptacles  glandular-his- 
pid.   B.M.  6724.    Gn.  27:496. 

37.  reclina,ta,  Thory  (B.  Boursaulti,  Hort.).  Sup- 
posed hybrid  of  B.  pendulina  and  B.  Chinensis. 
Climbing  to  12  ft.,  with  slender,  sparingly  prickly 
branches:  Ifts.  3-7,  oblong  -  ovate,  glabrous:  fls.  in 
corymbs,  purple,  double  or  semi-double,  nodding:  fr. 
subglobose,  smooth.  Red.  Ros.  (3:26,  3).  — Varying  with 
lighter  and  deeper  colored  and  more  or  less  double  fls. 

38.  Virginidlna,  Mill.  {B.  bldtida,  Ait.  B.  fraxinifolia, 
Borkh.).  Stems  slender,  5  ft.  high,  with  few  slender 
prickles  or  unarmed:  Ifts.  5-7,  elliptic  to  obovate-ob- 
long,  usually  acute,  simply  serrate,  glabrous  or  pubes- 
cent beneath,  %-2}4  in.  long;  stipules  dilated:  fls.  usu- 
ally several,  pink,  2-2/^  in.  across,  on  smooth  pedun- 
cles: fr.  globular,  sometimes  elongated.  May,  June. 
Newfoundland  to  N.  Y.,  west  to  Wis.  and  HI.  B.B. 
2:229. 

39.  Arkans^na,  Porter  {B.  bldnda,  var.  setigera,  Cr^p., 
and  var.  Arkansdna,  Best).  Stems  low,  sometimes  6  ft. 
high;  Ifts.  7-9,  broadly  elliptic  to  obovate,  usually  cu- 
neate  at  the  base,  simply  serrate,  more  or  less  pubes- 
cent beneath,  >$-2  in.  long;  stipules  usually  entire:  fls. 


corymbose,  rarely  solitary,  pink,  sometimes  white,  lK-2 
in.  across;  outer  sepals  with  one  or  few  lobes.  June, 
July.  Minn,  and  Brit.  Col.  to  New  Mexico.  B.B.  2:230. 
Mn.  3:116.— Adapted  for  covering  dry  slopes  and  barren 
places.  According  to  E.  L.  Greene,  the  true  B.Arkan- 
satia  is  restricted  to  Colorado  and  perhaps  New  Mexico, 
while  the  form  common  in  the  regions  north  and  west 
of  these  localities  is  a  different  species,  for  which  he 
proposes  the  name  B.  prafineola;  this  form  is  described 
above.  The  true  B.  Arkansana,  Porter,  differs  by  its 
glabrous  foliage,  glandular  and  bristly  stipules  and  re- 
flexed  sepals.  At  the  same  place  (Pittonia,  4:10-14) 
Greene  describes  four  other  new  species  belonging  to 
this  section. 

40.  aciculiris,  Lindl.  Stems  low,  densely  prickly: 
Ifts.  3-7,  broadly  elliptic  to  narrowly  oblong,  rounded 
at  base,  simply  or  doubly  serrate,  pubescent  beneath, 
}4-2  in.  long:  fls.  solitary,  deep  rose,  lJ^-2  in.  across, 
fragrant;  sepals  entire  and  nearly  glabrous:  fr.  globu- 
lar to  oblong,  3^-1  in.  long.  May,  June.  Alaska  to  On- 
tario and  Colo.,  N.  Eu.,  N.  Asia,  Jap.  — A  very  variable 
species. 

Var.  Siyi,  Rehd.  {B.  aciculdris,  var.  Bourgeauidna, 
Cr^p.,  partly).  Fig.  2161.  Lfts.  glandular  and  pubescent 
beneath,  usually  somewhat  doubly  glandular-serrate  : 
fls.  larger,  often  2)4  in.  across  :  fr.  usually  globular. 
Ontario  to  Brit.  Col.  and  Colo.  B.B.  2:1967.  Var.  Engel- 
manni,  Cr^p.  in  herb.  (B.  £Jngehnanni,Wa,ts.)  Similar 
to  the  preceding:  lfts.  distinctly  doubly  glandular-ser- 
rate: fr.  oblong,  to  1  in.  long.  Colo,  to  Brit.  Col.  G.F. 
2:377.  Var.  Nippon6nsis,  Hook.  f.  Lfts.  smaller,  %-% 
in.  long;  petioles  bristly:  branchlets  and  pedicels  glan- 
dular-hispid: fls.  1%  in.  across.    Japan.    B.M.  7646. 


2160.   Rosa  cinnamomea. 

See  No.  35. 


41.  rugdsa,  Thunb.  Figs.  2148a,  2162-4.  Upright  shrub^ 
attaining  6  ft.,  with  stout  stems  densely  beset  with 
prickles  and  bristles:  lfts.  5-9,  oval  to  obovate-oval, 
rugose,  shining  and  dark  green  above,  glaucescent  and 


216i. 

Rosa  acicularis,  var.  Sayi. 

Natural  size.     No.  40. 


■pubescent  beneatli,  tliick  and  firm,  %-2  in.  long;  peti- 
oles tomentose  and  bri.stly;  stipule.s  dilated:  fis.  .soli- 
tary or  few,  purple  or  white,  2X-3}4  in.  across:  bracts 
large  ;  pedicels  prickly  ;  receptacle  smooth  :  fr.  de- 
pressed-globose, brick-red,  to  1  in.  across.  May-Sept. 
N.  China,  Corea,  Jap.  — Very  variable  species.  Vars. 
fdrox,  (J.  A.  Mey.  (var.  Thvnhergi&nu,  C.  A.  Mev.  Ji. 
f erox,  ij-Awr.  B.  J?.egeii(lnn,  Andr6  &limd.  Ji.  Andrkv, 
Lange).  Stout  and  densely  armed:  Ivs.  thick,  very 
rugose  and  shining:  fls.  large,  '.iVi  in.  across:  fr.  1  in. 
across.  S.Z.  1:28.  H.U.  5:420.  Ut.  .•?0:104!);  42,  p.  5:57. 
G.C.  II.  ]4::{72.  Gn.  40,  p.  324;  52:1144;  55,  p.  434. 
I. H.  18:47.  (Jng.  1:7;  5:.'53it.  A. «.  13:342,  344;  18:5C7. 
Var.  KamscMtica,  Kegel  (li.  Kamschdtica,  Vent.). 
£jess  densely  armed:  Ivs.  thinner,  less  rugose:  fls.  and 


fr.  smaller.  B.K.  5:419.  B.M.  3149.  Besides  these  the 
following  forms  are  often  cultivated:  Var.  ^Iba,  with 
large  white  fls.  Gn.  9:20;  var.  alba  plena,  with  double 
white  fls. ;  var.  rdsea,  with  pink  fls. ;  v;ir.  rubra,  with 
purple  fls. ;  var.  rilbra  pl^na,  with  double  purple  fls. 
Gt.  24:840.  B.  rKt/dsn  is  one  of  the  most  ornamental 
Single  Roses,  especially  for  shrubberies ;  it  is  very  hand- 
some on  account  of  its  dark  green  shining  foliage,  large 
fls.  appearing  during  the  whole  summer,  bright  red  con- 
spicuous fruits,  and  its  beautiful  orange  and  scarlet  fall 
coloring.  It  is  also  attractive  in  winter  by  reason  of  its 
stout,  densely  armed  stems.  Large  numbers  of  hybrids 
have  been  raised.  By  crossing  with  double-fld.  Garden 
Roses  i?.  rwiosa  has  given  rise  to  a  new  race  of  hybrid 
Roses  remarkable  for  their  hardiness  and  long  blooming 
season;  one  of  the  best  known  is  Mme.  George  Bruant 
(Fig.  2105),  with  doul)le  white  fls.,  a  cross  of  B.  riigosa 
and  the  Tea  Rose  Sonibreuil.  Another  cross  with  a  form 
of  B.  Chinensis  is  B.  rugoKa,  var.  calocarpa ,  Bruant, 
with  single  rose-colored  fls.  and  handsome  fr.  produced 
very  abundantly.  Gn.  40,  p.  548;  52,  p.  384.  R.H.  1895,  p. 
440,  447.  I.H.  42,  p.  15.  Hybrids  are  also  known  with 
71*.  multiflora,  E.  civnamomea,  B.  microphylla,  B. 
spinosisshno,  B.  Wichnraiana  and  B.  hnmilis,  and 
there  are  probably  others. 

Section  IX.  Pimpinellifoli.^.  Few  Old  World  species. 
Upright  shrubs,  usually  low:  prickles  straight,  scat- 
tered, usually  numerous  and  mixed  with  bristles: 
Iffs.  very  small,  usually  9;  stipules  narrow,  with  di- 
vergent and  dilated  auricles:  fls.  solitary,  without 
bracts;  sepals  entire,  erect  and  persistent. 
42.  spinosissima,  Linn.  (B.  pimpinellifblia,  Linn.). 

Scotch  Rose.     Low  shrub,  with  upright  recurving  or 
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spreading  branches,  3  or  4  ft.  high,  usually  densely  beset 
with  slender  prickles  and  bristles:  Ifts.  5-11,  usually  9, 
orbicular  to  oblong-ovate,  simply  or  doubly  serrate,  gla- 
brous, sometimes  glandular  beneath,  K-%  in.  long:  fls. 
solitary,  but  usually  very  numerous  along  the  stems, 
pink,  white  or  yellowish,  134-2  in.  across;  pedicels 
smooth  or  glandular-hispid:  fr.  globular,  black.  May, 
June.  Eu.,  W.  Asia  to  China.  Gn.  55,  p.  425.  — Very 
variable.  Var.  AltMca,  Thory  (7?.  Altdica,  Willd.  li. 
grandiflbra,  Lindl.).  More  vigorous:  fls.  large,  white; 
pedicels  smooth.  B.R.  11:888.  Gn.53:1159.  A.F.12:1099. 
Gng.  5:307. 

Var.  hispida,  Koehne  [B.  h Ispida,  Sims.  i?.  lutiscens, 
Pursh).  Taller:  Ifts.  simply  serrate,  pedicels  smooth: 
fls.  yellowish,  rather  large.    B.M.  1570.    Gn,  56:1249. 

Var.  mitissima,  W.  D.  Koch  (var.  in^rmis,  Thory. 
a.  mitissima,  Gmelin).  Bi-anches  almost  unarmed: 
fls.  pink. 

Var.  myriacdntha,  W.  D.  Koch  {M.  myriacantha,  DC. ). 
Branches  very  prickly:  Ivs.  doubly  glandular-serrate, 
very  small:  fls.  small,  white,  blushed.  Red.  Ros.(  1:6,7). 
There  are  also  vars.  with  double  or  semi-double,  pink, 
white  or  yellow  fls.  (Gn.  29:544).  Several  hybrids  are 
known.  H.  HihSrnica,  Smith,  a  low  shrub  with  glaucous 
green  foliage  and  small  pale  pink  fls.,  is  a  hybrid  with 
H.  canina.  H.  rubella,  Smith,  vfiih  d&rk  green  foliage, 
red  fls.  and  scarlet,  pendulous  ovate-oblong  fruits,  is  a 
hybrid  with  H.  penduUna.  H.  reversa,  Waldst.  &  Kit., 
is  similar  and  probably  of  the  same  parentage. 

Section  X.     Lute^.     Two  Asiatic  species.     Upright 
or    somewhat     sarmentose     shrubs,    with     scattered, 
straight  or  hooked  prickles:  stip- 
ules   usually  narrow,  ivith  diver- 
gent and  dilated  auricles:  fls.  yel- 
low, tvithout  bracts:  sepials  entire, 
persistent,  upright. 
43.  EglanWria,  Linn.,  not  Mill.  (B. 

lutea,'Mi\\.).  Shrub  with  long,  slender 

often  sarmentose  or  climbing  stems, 


B.M.  1077.    Gn.  53,  p.  23;  55,  p.  425.    Var.  pi6na,  Hort. 
With  double  fls.    Gn.  53:1152.    See  No.  21. 

44.  hemispheerica,  Herrm.  (B.  glaucophijUa,  Ehrh. 
B.  siilphurea,  Ait.  B.  Bapini,  Boiss.  &  Bal).  Closely 
allied  to  the  preceding  :  stems  slender,  witli  hooked 
prickles:  Ifts.  obovate,  cuneate  at  the  base,  simply  ser- 
rate, bluish  green:  fls.  usually  solitary,  scentless,  light 
yellow;    pedicels  glandular-hispid.     June.     W.  Asia. — 


2-63.   Fruits  of  Rosa  rugosa  (X  34) 
No.  41, 


2162. 

Rosa  rugosa 

Natural  size. 

No.  41. 


becoming  10  ft.  high,  usually  with  straight  prickles: 
Ifts.  5-9,  broadly  ovate  to  oval,  doubly  glandular-serrate, 
dark  green  above,  often  glandular,  3^-2  in.  long;  stipules 
glandular-serrate:  fls.  sometimes  several,  but  without 
bracts  to  the  main  pedicel,  bright  yellow,  2-2>2  in. 
across,  of  unpleasant  odor:  fr.  globular.  June.  W.Asia. 
B.M.  363.  Gn. 53:1152. -Var,  punicea,Thory(.K.j9Mn{c<'a, 
Mill.     B.  bicolor,  J  acq.).    [Pis.  orange  -  scarlet   within. 


2164.   Semi-double  Rosa  rugosa. 
{X3^.)     No.  41. 

Var.  pl^na,  Hort.  With  double  fls., 
often  cult,  under  the  name  of  Per- 
sian Yellow.  B.R.  1:46.  F.S.  4:374. 
S.B.F.G.  II.  4:353. 

Var.  Hdrisoni,  Hort.,  Harrison's 
Yellow  Rose,  is  of  paler  color  and  a 
little  less  double  than  Persian  Yel- 
low, but  it  blooms  more  freely,  is 
more  vigorous,  hardier  and  easier  to 
grow.  It  is  of  American  origin  and 
may  be  a  hybrid  of  Persian  Yellow 
with  Bosa  spinosissima. 

Section  XI.  Seeice.^.  One  Asiatic  species. 
Erect  shrub,  with  the  prickles  in  pairs:  stip- 
ules narrow,  with  erect  dilated  auricles:  fls. 
solitary,  tvithout  bracts:  sepals  entire,  persis- 
tent and  upright. 

45.  aericea,  hindl.  {B.tetrapStala,  B.oyle).  At- 
taining 12  ft.,  with  prickly 
and  often  bristly  branches: 
Ifts.  7-9,  oval  or  obovate, 
serrate,  glandular  or  silky 
pubescent  beneath,  %-%  in, 
long:  fls.  white,  134-2  in, 
across  ;  petals  usually  4, 
sometimes  5:  fr.  globose  or 
turbinate.  May,  June, 
Himal.  B.M.  5200.  R.  H. 
1897,  p.  444,  445. 

Section  XII.   Minutifolls:.    Two  Ameri- 
can species.    Low  shrubs  with  slender, 
scattered  prickles  :   Ifts.  small,  incised- 
s  err  ate ;    stipules  with  dilated  and  di- 
vergent auricles:  fls.  solitary,  without  bracts:  sepals 
erect,  persistent,  the  otiter  ones  pinnate. 
46.  minutifdlia,  Engelm.     Dense  spreading  shrub,  4 
ft.  high:    Ifts.  5-7,  ovate  to   oblong,    incisely  dentate, 
puberulous,  /lj-3^  in.  long:   fls.  short-pedicelled,  pink  or 
white,  about  1  in.  across:  fr.  hispid.    April,  May,   Calif. 
G.F,  1:102, 
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47.  steliata,  Wooton.     Similar  to  the  preceding:  Ifts 


fls.  1^-2^ 


across, 


3-5,  broadly  cuneate  -  obovate :  __.... 
deep  rose -purple.  New  Mex.  Bull.  Torrey  Bot.  Club 
25:835.  — This  and  the  preceding  would  be  handsome 
shrubs  for  rockeries,  especially  the  latter,  on  account  of 
its  larger  fls.  Both  are  probably  tender  and  probably 
are  not  yet  in  cult. 


ROSA 

states.  B.M.  2847.  B.R.  23:1922.  G.C.  III.  6:497. 
Gn.  53,  p.  207.  — Handsome  climbing  Rose,  but  not  hardy 
north.  A  hybrid  with  R.  Banhsicn  is  R.  Fortunedna 
(see  No.  15).  A  hybrid  with  a  Tea  Rose  is  the  Anemone 
Rose,  with  large  single  light  pink  fls.   M.D.Gr.  1896:345. 

Section  XV.  Microphyll^.  One  Asiatic  species. 
Upright  spreading  shrub,  with  the  straight  prickles 
in  pairs:  fls.  11-15;  stipules  very  narroiv,  ivith  suhu 
late  divergent  auricles :  fls.  usually  several,  with 
small  and  quickly  caducous  hracts ;  sepals  broad, 
erect  and  persistent,  the  outer  ones  pinnate;  carpels 
only  at  the  bottom  of  receptacle. 

50.  microphylla,  Rosb.  Much  -  branched  spreading 
shrub  6  ft.  high,  with  straight  or  ascending  prickles: 
Ifts.  11-15,  elliptic  to  oblong-elliptic,  acute,  sharply  ser- 
rate, glabrous  or  pubescent  beneath : 
fls.  pale  pink,  often  solitary,  2-2K  in. 
across,  short-pedicelled;  sepals  and 
receptacle    prickly:     fr.    depressed- 


2165.   Bud  of  Madame  Georges  Bruant  Rose  (X  %). 

One  of  the  Rugosa  hybrids.     No.  41. 

Section  XIII.  Bkacteat^.  Two  Asiatic  species. 
Shrubs  with  erect  or  sarmentose  and  tomentose  or 
pubescent  stems;  prickles  in  pairs:  stipules  slightly 
adnate  and  pectinate:  inflorescence  with  large  brads: 
sepals  reflexed  after  flowering,  entire;  receptacle  to- 
mentose. 

48.  bractea,ta,  Wendl.  (R.  Macdrtnea,  Dum.).  Ma- 
cartney Rose.  Stems  usually  procumbent  or  sarmen- 
tose, villous-tomentose,  with  stout  hooked  prickles :  Ifts. 
5-9,  oval  to  obovate,  crenately  serrulate,  bright  green 
above  and  somewhat  shining,  almost  glabrous  beneath, 
K-2  in.  long:  fls.  one  or  few,  short-stalked,  white,  2-2% 
in.  across  ;  sepals  and  receptacle  densely  tomentose. 
June-Oct.  S.  China,  Formosa;  naturalized  in  Fla.  and 
La.  H.M.  1377.— Handsome  half-evergreen  climber,  not 
hardy  north. 

Section  XIV.  'L^e.woa'tm.  One  Asiatic  species.  Climb- 
ing shrub,  with  scattered  hooked  prickles:  Ifts.  gen- 
erally 3:  stipules  almost  free:  fls.  solitary ,  without 
bracts,  large,  white:  sepals  erect,  entire,  persistent. 

49.  laevigata,  Michx.  (R.  Sinica,  Murr.  R.  Chero- 
Mnsis,  Donn.  7.'.  terndta,  Poir.  R.  Camellia,  Hort.). 
Figs.  2166,  2167.  High  climbing  shrub,  with  slender 
green  prickly  branches:  Ifts.  3,  rarely  5,  elliptic-ovate 
to  ovate-lanceolate,  sharply  serrate,  shining  and  gla- 
brous, l>^-2^  in.  long:  fls.  solitary,  white,  rarely  rose, 
2}4-VA  in.  across,  fragrant;  pedicels  and  receptacle 
densely  bristly  :  fr.  large,  obovate,  bristly.  June. 
China,   Formosa,  .Japan  ;    naturalized   in   the   southern 


2166.  Cherokee  Rose— Rosa  laevigata  (Xj^). 
Commonly  known  as  7?.  Sinica.    No.  49. 

globose,  lK-2  in.  across,  very  prickly.  June,  July. 
China,  Japan.  B.M.  6548. -Var.  pl^na,  Hort.  With 
double  fls.  B.M.  3490.  B.R.  11:919.  Not  quite  hardy 
north.  Sometimes  hybrids  with  R.  Chi)}ensi!^  and  with 
7i'.  rugosa  are  cult,  under  the  name  of  R.  microphylla. 
The  hybrid  with  R.  rugosa  has  large  single  purple  fls., 
handsome  bright  green  foliage  and  very  Pnckly 
branches ;  it  is  of  vigorous  growth  and  will  probably 
make  a  good  hedge  plant. 


ROSA 
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Supplementary  List. 

(The  Roman  figure  indicates  the  group  to  which  the  species 
belongs.) 

R.  agresiis,  Savi.  (VI).  Allied  to  R.  rubiginosa.  Without 
bristles;  pedicels  smooth:  Hs.  small,  pale  pink  or  whitish. 
Eu.,N.  Atr.—R.Alberti,  Kegel  (VIII).  Allied  to  R.  aeicularis. 
Branches  slender,  recurving:  Ifts.  ovate,  pubescent  beneath: 
lis.  white;  pedicels  smooth.  Sougaria,  Turkestan. — R.  Amoy- 
ensis,  Hance  =  R.  niicrocarpa. — R.  anemoniflbra,  Fort.  (I). 
Half-evergreen  climbing  shrub:  Ifts.  3-5,  dark  green,  glabrous 
and  shining-  tls.  few,  deep  carmine,  double.  China.  Half- 
hardy.— U.  anserinwfblia,  Boiss.,  is  a  variety  of  R.  Beggeriana, 
with  silky  pubescent  Ifts.— ii.  Beggeriana,  Sehrank  (VIII). 
Dense  shrub,  to  3ft.:  prickles  in  pairs:  Ifts.  very  small  and 
bluish  green:  tls.  corymbose,  white;  calyx  and  apex  of  fr.  fall- 
ing off,  leaving  the  small,  globular  f r.  with  an  opening  at  the 
top.  N.  Persia  to  Altai  and  Song.— 7i.  cUnophylla,  Thory 
(XIII).  Closely  allied  to  R.  bracteata.  Branches  silky  pubes- 
cent: prickles  straight:  Ifts.  elliptic-lanceolate,  tomentose  be- 
neath: tls.  white.  India.  B.R.  9:739.  Tender.— ii.  colllna, 
Jacq.  (V).  Allied  to  R.  alba,  but  lis.  rose-colored;  sepals 
shorter.  Probably  hybrid  of  R.  Gallica  with  R.  canina,  var. 
dumetorum. — R.  coriifolia.  Fries  (VI).  Allied  to  R.  canina. 
Lfts.  pubescent  beneath;  petioles  tomentose:  fls.pink,  short- 
pedicelled;  bracts  large;  sepals  upright  after  flowering.  Eu., 
W,  Asia.  Very  variable.  Var.  Froebeli,  Rehd.  (R.  canina,  var. 
Frcebeli,  Christ.).  Of  vigorous  growth:  lfts.  simply  or  doubly 
serrate,  bluish  green:  fls.  small,  white.— -K.  Davurica,  Pall. 
(VIII).  Allied  to  R.  cinnamomea.  Prickles  straight  and  slen- 
der; stipules  narrow:  lfts.  smaller,  doubly  serrate:  pedicels 
longer,  glandular:  fr.  ovate.  Manchuria,  Dahur.,  Saghalin.— 
R.  Ecce,  Aitch  =  R.xanthina. — R.  elliptica,  Tausch  (VI).  Allied 
to  R.  rubiginosa:  lfts.  cuneate-obovate,  pubescent  beneath: 
pedicels  short,  usually  not  glandular:  fls.  pinkish  or  whitish. 
Eu.— i2.  Elymaitica,  Boiss.  &  Hausskn.  (VI).  Dwarf  shiiib, 
to  3  ft.,  with  prickly  zigzag  branches:  lfts.  small,  usually  5, 
glaucescent:  fls.  1-3,  small,  pink:  fr.  globular,  small.  N.Persia. 
—R.  Fedtschenkodna,  Regel  (VIII).  Probably  variety  of  R. 
Webbiana,  of  more  vigorous  growth  and  with  larger  lfts. 
Turkestan.— ii.  ferox,  Bieb.  (VI).  Allied  to  R.  rubiginosa. 
Dwarf:  lfts.  glandular  on  both  sides:  pedicels  short,  not 
glandular.  S.  E.  Eu.,  W.  Asia.— ij.  Froebeli,  Hort.  =R.  corii- 
folia, var.  Froebeli.— JJ.  glauca,  Vill.  (VI).  Allied  toR.  canina. 
Lfts.  broadly  ovate,  bluish  green:  fls.pink;  sepals  upright  after 
flowering.  En.—R.  glutinosa,  Sibth.  &  Sm.  (VI).  Allied  to  R. 
rubiginosa.  Dwarf,  densely  prickly:  lfts.  densely  glandular  on 
bothsides:  fls.  small, pink.  S.E.Ew.tW.  Asia,.— R.  Heckelidna, 
Tratt.  (R.  Hackeliana,  Nym.)  (VI).  Allied  to  R.  rubiginosa. 
Dwarf:  lfts.  tomentose  on  both  sides:  fls.  usually  solitary, 
small,  pink.  S.  Eu.— i?.  graiissima,  Greene  (VIII).  Allied  to 
R.  Californica.  Lfts.  glabrous,  bright  green  and  glandular, 
fragrant,  thin.  Calif.— i^.  Indica,  Linn.  =  R.  microcarpa.— iJ. 
tn«oi«cm<a,  Roxb.  =  R.  clinophylla.— Ji".  involuta.  Smith  (VI). 
Probably  hybrid  of  R.  spinosissima  and  R.  villosa.  Lfts. 
doubly  glandular-serrate,  tomentose  beneath:  fls.  whitish. — R. 
e/wndziiit,  Bess.  (VI).  Allied  to  R. canina,  but  resembling  also 
R.  Gallica.  Upright  shrub,  with  straight  spines:  lfts.  almost 
glabrous,  doubly  glandular-serrate,  rather  large:  fls.  large, 
pink;  fr.  subglobose.  Eu.,  W.  Asia.- i^.  Waa,  Retz.  (VIII). 
Upright  shmib,  with  hooked  prickles  in -airs:  lfts.  7-9,  small, 
light  green:  fls.  small,  white:  fr.  oblong-ovate,  small.  Turke- 
stan to  Song,  and  Altai.— i2.  Idxa,  Lindl.  =  R.  lucida.— iJ.  Idxa, 
Hort.  =  R.  coriifolia,  var.  Froebeli.— iS.  Lucice,  Franch.  & 
Rochebr.  (I).  Allied  to  R.  Wichuraiana.  Habit  more  upright: 
lfts.  usually  7,  narrower  and  thinner:  fls.  smaller.  Japan.— iS. 
L^elli,  Lindl.  Probably  hybrid  of  R.  moschata  and  R.  clino- 
phylla.  Climbing:  lfts.  usually  7,  oblong,  shining:  fls.  corym- 
bose, large,  white,  single  or  double.  Introduced  from  Nepal.— 
R.  macrophylla,  Lindl.  (VIII).  Upright  shrub,  with  straight 
spines  in  pairs:  Ivs.  to  8  in.  long,  7-9-foliolate,  dull  green,  pu- 
bescent beneath:  fls.  1  or  few,  large,  pink:  fr.  pyriform.  Himal. 


Not  hardy  north.— iJ.  micrdntha.  Smith  (VI).  Allied  to  R. 
rubiginosa.  With  hooked  prickles,  without  bristles:  lfts. 
slightly  pubescent  beneath:  fls.  pale  pink,  small;  styles  slightly 
exserted,  glabrous.  Eu.,  N.  Afr.,  W.  Asia.— if.  microcdrpa, 
Lindl.  (R.  Indica,  Linn.,  not  Lindl.)  (I).  Branches  slender, 
with  scattered,  hooked  spines:  lfts.  3-7,  ovate-lanceolate; 
stipules  almost  free:  fls.  corymbose,  small,  white:  fr.  small, 
globose;  sepals  deciduous.  China.— iC.  microcdrpa,  Hort.  = 
multittora.— ii.  montdna,  Chaix.  (VI).  Allied  to  R.  canina.  Of 
vigorousjgrowth,  with  strong  spines:  lfts.  broader,  tinged  red- 
dish: tts.lpink;  pedicels  and  receptacle  glandular-hispid.  S. 
Eu.,  'N .  Afr.— R.  orientdlis,  Dup.  (VI).  Allied  to  R.  rubiginosa. 
Dwarf:  prickles  slender,  subulate:  lfts.  5-7,  simply  serrate, 
pubescent  on  both  sides:  fls.  pink,  solitary,  short-pedicelled. 
W.  Asia.— ii.  Phoenicia,  Boiss.  (I).  Allied  to  R.  moschata. 
Lfts.  usually  5,  obtuse  or  acute:  corymbs  usually  many-fld., 
pyramidal;  styles  glabrous.  Asia  Minor.— ii.  platyacdntha, 
Sehrank  =  R.  xanthina.— ii.  scpium,  Thuill.  =  R.  agrestis.— ii!. 
Sonomensis,  Greene  (VIII).  Allied  to  R.  Californica.  Low 
shrub,  to  1  ft.,  with  straight  prickles:  lfts.  broadly  ovate, 
doubly  glandular-serrate:  fls.  small,  in  dense  corymbs.  Calif. 
—R.  spithdmca,Wats.  (VIII).  Allied  to  R.  Californica.  Stems 
usually  not  over  V2  ft. high,  sparingly  branched:  lfts.  doubly 
glandular-serrate:  fls.  usually  solitary.  Calif.— i^.  tomentbsa. 
Smith  (VI).  Allied  to  R.  villosa.  Stems  slender,  often  arching: 
prickles  often  slightly  curved:  lfts.  smaller,  grayish  green:  fls. 
pale  rose,  on  longer  pedicels:  fr.  smaller,  with  the  sepals  up- 
right-spreading, caducous  at  maturity.  Eu.— ii*.  Webbidna, 
Wall.  (VIII).  Erect  shrub,  with  prickly  stems:  lfts.  5-9,  very 
small,  orbicular  or  oblong,  usually  glabrous:  fls.  mostly  soli- 
tary, pink,  large:  fr.  ovoid.  Himal.  to  Afghan,  and  Turkestan. 
—R.  xanthlna,  Lindl.  (XI).  Rigid  shrub  to  4  ft.,  with  stout, 
straight  prickles:  lfts.  very  small,  5-9,  glandular  beneath:  _fls. 
solitary,  golden  yellow,  1  in.  across.  Afghan,  to  N.  China. 
B.M.  7666.  Alfred  Rehder. 

ROSANOWIA.     See  Sinningia. 

B0SCH£)BIA  (name  unexplained).  Palmdcece.  A 
genus  of  one  species,  a  palm  from  Seychelles  allied  to 
Hyophorbe,  which  see  for  differences.  It  is  slender, 
erect,  spiny  at  the  nodes:  ivs.  terminal,  long-petioled, 
at  first  2-fld,  later  unequally  pinnatisect;  segments  nu- 
merous, linear-lanceolate,  2-fld  at  the  apex,  the  numer- 
ous nerves  scaly  beneath;  petiole  spineless,  somewhat 
3-sided,  concave  above;  sheath  long,  prickly;  spadix 
2-6  ft.  long :  peduncle  long,  slender,  compressed  ; 
branches  slender,  rather  simple,  divaricate:  spathes 
many,  entire,  narrowed,  compressed,  naked,  the  2  lower 
ones  persistent,  the  upper  deciduous:  fls.  pale:  fr.  fusi- 
form, small,  black. 

melanochoetes,  Wendl.  {Verschaffiltia  melanoclmtes, 
Wendl.).  Trunk  15-25  ft.  high,  2-3  in.  in  diam.,  with 
many  aerial  roots,  and  when  young  with  a  ring  of  spines 
below  each  leaf-scar:  Ivs.  4>^-7  ft.  long;  petiole  1J^-2J^ 
ft.  long,  smooth,  with  a  pale  band  running  from  the  top 
of  the  sheath  down  the  back  of  the  petiole;  sheath 
lJ^-23^  ft.  long,  with  a  few  fine  black  spines;  leaf -blade 
pale  green,  3-5  ft.  long,  2-3  ft.  broad,  entire  when  young, 
unequally  pinnate;  segments  1-1J4  ft.  long,  2-fid  at  the 
apex,  clothed  beneath  with  peltate  scales.  Seychelles. 
I.H.  18:54.  Jaked  G.  Smith. 

ROSCOEA  (Wm.  Roscoe,  founder  of  the  Liverpool 
Botanic  Garden).  Scitamindcew .  A  genus  of  6  species 
of  half-hardy  perennial  herbs  from  the  Himalayas,  with 


2167.  Rosa  laevigata.    Run  vrild  in  the  South  and  known  as  Cherokee  Rose.    No.  49. 
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purple,  blue  or  yellow  fls.  terminating  the  leafy  stems. 
Lvs.  lanceolate  or  oblong:  fls.  in  terminal,  usually  few- 
fld.  spikes;  bracts  persistent, _l-fld. ;  calyx  long-tubular, 
slit  down  one  side;  corolla-tube  slender;  as  long  as 
calyx  or  longer;  lateral  segments  spreading;  lateral 
staminodes  oblanceolate,  petaloid;  lip  large,  cuneate, 
deflexed,  2-cleft  or  emarginate. 

purpilrea,  Sm.  Stem  /^-l  ft.  high,  with  5-6  sessile, 
lanceolate,  sheathing  lvs.  about  6  in.  long:  fls.  few,  pur- 
ple, rarely  lilac  or  white,  in  a  sessile  spike,  appearing 
one  at  a  time  in  midsummer.  B.R.  27:61.  B.M.  4630. 
L.B.C.  15:1404.  G.C.  III.  8:191. -The  most  hardy  spe- 
cies of  the  genus.  Var.  Sikkim6nsis,  Hort.  Elwes  (i?. 
SikkimSnsis,  Van  Tubergen),  is  said  to  differ  in  having 
the  epiphytic  habit  and  more  numerous  fls.  of  a  different 
shade.    Consult  G.C.  III.  8:221.  p.  W.  Barclay. 

BOSE  (see  also  Rosa).  The  article  Rose  will  probably 
be  consulted  oftener  than  any  other  in  this  Cyclopedia. 
Therefore,  the  subject  is  presented  from  many  points 
of  view,  even  at  the  risk  of  repetition.  Every  pains 
has  been  taken  to  procure  reliable  information  and  ad- 
vice from  specialists  in  the  different  parts  of  the  sub- 
ject. It  has  been  said  that  the  garden  Rose  does  not 
thrive  in  North  America  as  it  does  in  Europe;  but  how- 
ever true  this  may  have  been,  it  scarcely  holds  to-day. 
The  success  of  the  Rose  in  this  country  is  very  largely 
a  question  of  the  selection  of  adaptable  varieties.  These 
varieties  are  mostly  the  compounds  of  various  types  and 
species.  In  most  garden  Roses  it  is  now  impossible  to 
trace  the  original  species  with  accuracy.  For  horticul- 
tural purposes,  a  purely  botanical  classification  is  of 
minor  consequence,  although,  in  the  main,  the  leading 
garden-groups  follow  old  specific  lines.  For  a  garden 
classification  that  follows  botanical  lines  closely,  see 
Baker  in  Gardener's  Chronicle,  li.  24,  p.  199  (1885). 

The  leading  contemporaneous  American  text  on  the 
Rose  is  Ellwanger's.  American  Rose  books  are:  "The 
Rose  Manual,"  Robert  Buist,  Philadelphia,  1844,  and 
later  editions;  "Manual  of  Roses,"  William  Robert 
Prince,  New  York,  1846;  "The  Rose,"  Samuel  Parsons, 
New  York,  1847,  and  later  editions;  "American  Rose 
t'ulturist,"  New  York,  1856;  "Book  of  Roses,"  Francis 
Parkman,  Boston,  1866;  "The  Rose,"  Henry  Shaw,  St. 
Louis,  1882;  "The  Rose,"  H.  B.  Ellwanger",  New  York, 
1882,  2d  ed.  1892;  "Secrets  of  Rose  Culture,"  W.  J. 
Hatton,  Huntington,  N.  Y.,  1891.  For  a  list  of  Rose 
books  in  all  languages,  see  "Bibliografia  de  la  Rosa," 
by  Vergara,  Madrid,  1892. 

Following  are  the  equivalents  of  some  of  the  common 
names  of  Roses: 

Ayrshire R.  arvensis,  var.  capreolata' 

Banks  Rose R.  Banksice. 

Bengal R.  Chinensis. 

Bourbon R.  Borhonica. 

Champney R.  Noiseifiana. 

Cherokee R.  Iceingatn. 

Cinnamon R.  cinnamomea . 

Damask R.  Damascena. 

Dog R.  canina. 

Eglantine R.  rnbiginosa. 

Memorial R.  Wichuraiana. 

Moss R.  Gallica,  var.  muscosa. 

Musk R.  nioschata. 

Noisette R.  jVoisetfiana. 

Prairie R.  sefic/era. 

Provence R.  Gollica. 

Scotch N.  sphwsissima. 

Sweetbrier R.  rnbiginosa. 

Tea R.  Chinensis,  var.  fragrans. 

L.  H.  B. 

Horticultural  Classification  of  Roses.— The  garden 
classification  of  Roses  presents  considerable  difficulty, 
as  the  several  groups  have  been  so  much  mixed  that 
the  original  characteristics  of  each  overlap  at  nearly  all 
points.  This  is  particularly  true  of  the  Perpetuals,  of 
which  any  close  classification  is  impossible.  The  difli- 
culties  increase  as  one  advances.  Certain  clear-cut 
characters  may  be  taken  to  mark  certain  distinct  groups 
in  the  summer  Roses,  with  which  the  horticulturist  has 
not  busied  himself  so  much.     Nearly  all  of  these  char- 


acters are  reproduced  in  the  Perpetuals,  and,  being 
blended  togetner,  give  rise  to  endless  confusion;  thus 
the  following  scheme  is  merely  suggestive  and  should 
be  studied  in  comparison  with  the  botanical  classifi- 
cation (see  page  1548). 

Amei-ican  Rose  culture,  so  far  as  garden  varieties  are 
concerned,  can  hardly  be  said  to  have  found  itself  as 
yet.  Our  growers  are  to-day  striving  to  overcome  the 
short-lived  character  of  the  blooms,  so  as  to  import  into 
our  gardens  something  of  the  Rose  beauty  of  Europe. 
The  Wichuraiana,  Rugosa,  and  Multiflora  Roses,  com- 
bined with  our  native  species  and  blended  again  with  the 
best  representatives  of  the  garden  groups  already  grown, 
seem  to  offer  the  solution.  The  beginning  has  already 
been  made.  The  hot  sun  and  trying  climatic  conditions 
of  our  summers  are  fatal  to  the  full  beauties  of  the 
Roses  of  France  and  England.  The  flower  is  developed 
so  quickly  that  it  has  no  opportunity  to  "build"  itself; 
and  once  developed  it  fades  as  rapidly.  What  has  been 
done  for  other  florists'  flowers  remains  yet  to  be  accom- 
plished for  the  Rose,  and  the  American  Rose  of  the 
future  will  have  to  be  developed  to  suit  the  circum- 
stances in  the  same  way  that  the  American  carnation 
has  been  produced.  A  special  society  has  been  formed 
to  foster  this  work  and  is  now  in  its  third  year  of  exis- 
tence. 

Class  I.    Summer-flowering  Eoses,  blooming  once  only. 

A.  Large-flowered  (double). 

B.   Growth    branching   or 

pendulous:     leaf 

wrinkled 1.  Provence 

Moss 

Pompon 

Sulphurea 

Damask  and  French 
Hybrid  French 
Hybrid  Provence 
Hybrid  Bourbon 
Hybrid  China 
BBB.   Growth    free:     leaf 
whiti  sh     above, 

spineless  3.  Alba 

AA.  Small-flowered      {single 
and  double). 
B.   Growth  climbing:   fls. 

produced  singly....  i.  Ayrshire 
BB.   Growth    short-jointed, 
generally,  except  in 

A  Ipine 5.   ^Hers 

Austrian 

Scotch 

Sweet 

Penzance 

Prairie 

Alpine 


BB.   Growth    firm  and  ro- 
bust :   leaf  downy  . . 


BBB.  Growth  climbing:   fls. 

in  clusters 6. 

BBBB.  Growth  free:  foliage 
persistent  {more  or 
less,  shiny 7. 


Multiflora 
Polyantha 


Bvergreen 
Sempervirens 
Wichuraiana 
Cherokee 
Banksian 
BBBBB.  Growth  free ;    foliage 

wrinkled 8.  Pompon 

Class  II.    Summer-  and  autumn-flowering  Boses,  bloom- 
ing  more  or  less  continuously. 

A.  Large-flowered. 

B.  Foliage  very  rough...   9.  Hybrid  Perpetual 

10.  Ififbrid  Tea 

11.  3[nss 
BB.  Foliage  rough V2.  Bourbon 

V.\.  Bourbon  Perpetual 

BBB.  Foliage  smooth 14.  China 

Tea 

Lawrenceana  (Fairy) 


Plate  XXXV.     A  Tea  Rose. -Bridesmaid 
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AA.  Smaller  flowered. 

B.  Foliage  decidtcous . 

0.  Habit  climhing 15.  Musk 

Noisette 

16.  Ayrshire 

17.  Polyantha 

Wifliuraiana  Hybrids 
CC.  Habit  dwarf,  busht/. IS.  Perpetual  Briers 
Rugosa 
Lucida 
Microphylla 
Berberidifolia 
Scotch 
BB.  Foliage   more   or  less 

persistent 19.  Evergreen 

Macartney 
Wicburaiana 

Garden-group  1.  Provence.  Fragrant:  branching  or 
pendulous:  fls.  generally  globular:  foliage  bold,  broad, 
wrinkled,  deeply  serrate:  prickles  uncertain;  sometimes 
fine  and  straight,  sometimes  coarse  and  hooked.  Rich 
soil.  Prune  closely  unless  very  vigorous.  Types  are 
Moss  Rose,  a  crested  form  of  the  Provence  (Fig.  2157). 
Pompon,  a  dwarf  group;  cupped  flowers.  See  also  No. 
8.  Sulphurea,  an  undesirable  yellow  form  of  difficult 
•cultivation. 

Garden-group  2.  The  Damask  and  French.  Damask 
Roses  are  fragrant:  growth  robust;  spinous:  Ivs.  light 
green,  downy,  coriaceous.  Hardy:  free -flowering: 
scent  destroyed  on  drying. 

French  Roses:  Fragrant  (moderately) :  more  upright 
and  compact  in  growth  than  the  Provence:  prickles 
smaller  and  fewer:  fls.  generally  flat.  Very  hardy, 
growing  in  any  soil;  petals  bleach  in  strong  sunlight; 
makes  abundance  of  wood,  which  should  be  thinned  out; 
perfume  develops  in  the  dried  petals. 

Hybrid  French  or  Hybrid  Provence,  a  less  robust 
group  with  smoother,  short-jointed  wood  and  gener- 
ally light-colored  flowers.  Type  Princess  Clementine. 
Other  subdivisions  include  hybrids  with  nearly  all  of 
the  Perpetual  group.  Madame  Plantier  is  a  Hybrid 
Noisette.    Coupe  d'Hebe  is  a  Hybrid  Bourbon. 

Hybrid  China  (China  x  French  and  Provence,  par- 
taking more  of  those  parents).  Growth  more  diffuse 
than  the  French  Rose;  foliage  smooth,  shining  and 
remains  on  the  bush  late  in  the  year;  thorns  nu- 
merous and  strong.  Vigorous  of  growth;  very  hardy, 
and  generally  well  adapted  to  poor  soil;  requires  but 
little  pruning. 

Garden-group  3.  Alba,  or  White  Roses.  A  very 
distinct  group;    all  light-colored   flowers  of  moderate 


Garden-group  4.  Ayrshire.  Climbing  Roses;  very 
hardy:  slender  shoots  suitable  for  trellises  and  trunks 
of  trees:  fls.  produced  singly.  Useful  for  pot  cultiva- 
tion when  trained  over  a  frame;   fls.  vary  from  white  to 


2168.    American  Beauty  Rose  (X  34). 

Probably  the  most  famous  Rose  now  cultivated  in  America. 

One  of  the  Hybrid  Perpetual  class. 

size:  leaf  whitish  above,  deep  green  below:  spineless 
(some  hybrids  with  other  groups  are  very  thorny),  of 
free  growth;  prune  closely.  Type,  Felecite  Parmentier 
and  Maiden's  Blush. 


21o9.   Paul  Neyron  (X  }^). 
A  popular  rose-colored  variety  of  the  Hybrid  Perpetual  type. 

deep  crimson.  Type,  Queen  of  the  Belgians,  Dundee 
Rambler.  Ruga  is  a  hybrid  between  this  group  and  one 
of  the  Teas ;   fragrant. 

Garden-group  5.  Briers.  Under  this  heading  may  be 
grouped  most  of  the  well-defined  types  of  garden  Roses, 
mostly  small-flowered  and  which  clo  not  readily  respond 
to  high  cultivation.  They  are  more  useful  as  flowering 
shrubs  in  the  garden  than  for  cut-flowers.  The  blooms 
are  generally  short-lived. 

Austrian  or  Yellow  Briers.  Small  leaflets:  solitary 
flowers:  bark  chocolate-brown.  Very  hardy,  but  re- 
quire pure  air  and  dry  soil;  will  stand  very  little 
pruning,  producing  flowers  from  the  upper  ends  of 
the  old  wood.  Types,  Harisoni,  Austrian  Copper  and 
Persian  Yellow. 

Scotch  or  Spiny.  This  group  is  well  recognized  by 
its  excessive  spininess;  the  spines  are  also  very 
sharp:  compact,  low  bushes,  flowering  abundantly  and 
early:  flowers  small,  double.  Multiply  by  under- 
ground suckers;  fragrant.  One  hybrid  of  this  group, 
Stanwell,  is  a  Perpetual. 

Sweetbrier.  Distinguished  by  the  fragrance  of  its 
leaves:  the  fruits  are  also  decorative:  foliage  small: 
flowers  light-colored  generally  and  not  held  of  much 
account. 

Lord  Penzance  Briers.  This  is  a  group  of  hybrids 
of  B.rubiginosa  (the  Sweetbrier),  and  the  older  large- 
flowered  varieties,  especially  Bourbon  and  Damask. 
The  results  are  hardly  distributed  in  America  as  yet; 
a  few  are  to  be  found  in  select  collections.  Generally 
speaking  they  may  be  described  as  very  greatly  im- 
proved Sweetbriers.  Brenda  is  particularly  desirable 
for  its  fruit. 

Prairie  Rose  (i2.  se^jgrera).  A  native  species ;  prom- 
ises under  cultivation   to  develop  some  valuable  ac- 
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quisitions,   especially    in    hybridization    with    other 
groups:  Type,  Baltimore  Belle.    Fig.  2154. 

Alpine    or  Boursault.     Native  of  the  Swiss  Alps; 
semi-pendulous,  long,  flexible,  smooth  shoots:  flowers 
in  large  clusters:    mostly  purple  or  crimson  flowers. 
Good   for   pillars,  very  hardy,  especially  suitable  for 
shady  places;   should  be  well  thinned  in  pruning,  but 
the  flowering  wood    left  alone  :    type  Amadis.     Pro- 
duced by  crossing  Teas  and  M.  alpina. 
Garden-group  6.    ^lultiflora.      The  Multiflora  group 
divides    itself  naturally  into  the  Multiflora   true   and 
Polyantha.    M.  multiflora,  the  parent  type,  is   charac- 
teristic of  the  varieties  here,  the  flowers  being  produced 
in  large  corymbs  and  continuing  over  a  comparatively 
long  time.     This  group  is  particularly  well  adapted  to 
the  wild  garden.     There  are  many  hybrids,  which  are 


2170.   La  France,  a  famous  Hybrid  Tea  Rose  (X  J^). 
This  picture  was  made  from  the  White  La  France.    The  origi- 
nal La  Prance  is  pink. 

known  in  cultivation  under  the  general  term  of  Ram- 
bler Roses. 

The  Polyantha  section  has  given  a  fairly  hardy 
variety  in  Crimson  Rambler.  Useful  as  pillar  and 
trellis  Roses  and  respond  to  high  cultivation.  In 
pruning  remove  only  the  old  canes,  leaving  the  young 
new  growth  to  carry  flowers  next  year.  Some  cluster 
Roses  of  the  Indica  or  Tea  alliance  popularly  called 
Polyanthas  do  not  belong  here. 

Garden-group  7.  Evergreen.  The  so-called  Evergreen 
Roses  hold  their  foliage  until  very  late  in  the  year  and 
in  hybridization  appear  likely  to  yield  varieties  which 
are  practically  evergreen. 

Sempervirens,  useful  as  pillar  Roses,  producing 
flowers  in  corymbs:  very  hardy:  vigorous  growth: 
free  bloomer:  requires  considerable  thinning  in  prun- 
ing.   Types,  Felicite  perpetuella. 

Wicliuraiana  (Fig.  2155),  most  popular  of  all  the 
rampant  Roses:  very  hardy:  growing  in  any  soil: 
this  promises  to  be  the  basis  of  a  very  valuable  race 
of  American  Roses:    flowers  in  the  type  white.     Hy- 


brids have  been  raised  from  Hybrid  Perpetual  and 
Tea  varieties  giving  large  flowers,  scented;  such  are 
Gardenia  and  Jersey  Beauty.  Several  hybridists  are 
now  working  on  this  species,  and  he  next  few  years 
promise  remarkable  developments.  W.  A.  Manda  in 
New  Jersey,  M.  H.  Walsh  in  Massachusetts  and  M. 
Horvath  in  Ohio  are  thus  engaged. 

Cherokee  (E.  lievigata)  of  the  southern  states  can 
be  grown  satisfactorily  away  from  its  native  regions 
only  in  a  greenhouse.    Figs.  2152-4. 

The  Banksian  (B.  Bankske).  Two  varieties  of 
this  are  known,  the  yellow  and  the  white.  Requires 
greenhouse  treatment:  evergreen:  needs  very  little 
pruning,  merely  shortening  the  shoots  that  have 
bloomed.  Yellow  variety  scentless,  white  variety  pos- 
sessing the  odor  of  violets :  flowers  are  produced  in 
graceful  drooping  clusters. 

Garden-group  8.  Pompon.  A  small-flowered  Provence 
Rose.    See  No.  1. 

Garden-group  9.  Hyhrkl  Perpetual,  or  Hybrid  lie- 
montant.  A  large  and  comprehensive  group  of  much- 
mixed  origin.  The  mixture  with  other  groups  has  be- 
come so  involved  as  to  render  separation  practically 
impossible.  The  characteristics  may  be  described  as 
stiff,  upright  growth,  sometimes  inclined  to  pendulous: 
fls.  of  all  types:  foliage  dull  green,  wrinkled,  not  shiny: 
embracing  generally  the  characteristics  of  the  Provence, 
Damask,  French  and  the  Chinese  groups:  fls.  large,  in- 
clined to  flat,  generally  of  dark  colors.  By  far  the 
largest  and  most  comprehensive  division.  Figs.  2168-9. 
Garden-group  10.  Hybrid  Teas  form  a  section  of 
the  Hybrid  Perpetual  gi'oup  crossed  back  on  to  the  Tea- 
scented  China,  gradually  losing  all  identity.  They  dif- 
fer from  the  pure  Hybrid  Perpetuals  by  having  foliage 
of  a  deeper  green  and  less  wrinkled.  Some  of  the  best 
forcing  Roses  are  in  this  group,  which  promises  the 
greatest  development  for  American  rosarians;  Robert 
Scott  is  a  type  of  this  class  and  is  raised  from  Mer- 
veille  de  Lyon,  H.  P.,  and  Belle  Siebrecht  Hybrid  Tea. 
The  La  France  type  belongs  here.     Fig.  2170. 

Garden-group  11.  Moss.  A  perpetual  flowering 
group  of  the  Provence.  See  Summer  Roses  and  Fig, 
2157. 

Garden-group  12.  Bourbon.  Dwarf  and  compact 
growth,  with  rounded,  more  or  less  shining  leaflets: 
very  floriferous :  brilliant  colors:  good  outline:  in  per- 
fection late  in  the  season :  requires  close  pruning.  Type, 
Hermosa  (or  Armosa). 

Garden-group  13.  Bourbon  Perpetual.  Very  flor- 
iferous: flowers  moderate-sized,  well  formed,  in  clus- 
ters.   Type,  Madame  Isaac  Pereire. 

Garden- group  14.  China.  The  China  or  Monthly 
Rose  is  characterized  by  its  positively  perpetual  man- 
ner of  flower.  Its  blooms  become  much  darkened  in 
color  from  the  action  of  the  sun's  rays:  fls.  small  and 
irregular  in  shape.  Somewhat  tender.  Chiefly  interest- 
ing as  the  parent  of  the  true  Teas. 

The  Tea-scented  China  or  Tea  Rose.  Fig.  2171. 
Large,  thick  petals,  with  the  characteristic  tea  scent: 
flowers  generally  light  colored,  pink  and  creamy  yel- 
low: growth  free;  the  best  for  forcing.  The  group 
has  been  hybridized  with  all  other  sections  and  the 
Tea  influence  is  seen  throughout  the  Rose  family. 
Some  of  the  varieties  are  climbing.  Type,  Bon 
Silene  and  Homer. 

Lawrenciana.  Dwarf  forms,  requiring  the  same 
treatment  as  the  Teas.  Commonly  known  as  the 
Fairy  Rose. 

Garden  group  15.  The  3fusk.  Very  fragrant:  rather 
tender:  derived  from  Bosa  moschata  :  fls.  of  pale  color. 
This  group  has  been  much  hybridized  with  others,  and 
its  identity  is  lost  as  a  garden  plant  in  that  of  its  deriv- 
atives, especially  the  Noisette.  The  flower  buds  are 
elongated  and  the  flowers  produced  in  clusters. 

Noisette.  Fig.  2172.  Larger  flowered  tlian  the  true 
Musk  Roses:  flowering  very  late:  freegrowtl\:  more 
hardy.  The  group  bears  a  certain  superficial  resem- 
blance to  the  Teas  and  requires  moderate  pruning; 
will  grow  in  any  soil.  This  sub-group  has  been 
largely  blended  with  the  Teas  and  with  a  loss  of  har- 
diness. In  consequence  it  has  fallen  into  disuse. 
Garden-grouj)  1(5.  Ayrshire.  Perpetual  forms  of  the 
Ayrshire.    For  characters.  See  Summer  Roses. 
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Garden-group  17.  Polyantha.  Perpetual  -  flowering 
varieties  of  the  Multiflora  group.  The  term  in  gardens 
is  taken  to  include  a  large  number  of  small  cluster-flow- 
ered, climbing  Roses,  and  is  particularly  important  in 
American  Rose  culture,  as  the  basis  of  a  new  section  of 
hybrids  with  the  Teas  and  (erroneously)  including  hy- 
brids of  Wichuraiana  and  Teas.  M.  H.  Walsh  in  JVlas- 
sachusetts,  M.  Horvath  in  Ohio,  and  Jackson  Daw- 
son in  Massachusetts  have  accomplished  important 
work  in  this  field.  Some  of  Walsh's  recent  introduc- 
tions, as  Debutante  and  Sweetheart,  not  as  yet  fairly 
tried,  and  the  Dawson  Rose  may  be  classed  here.  They 
are  valuable  as  trellis  and  pillar  Roses  for  garden  deco- 
ration. 

Garden-group  18.  Perpetual  Briers.  Of  this  group 
there  are  about  five  important  types. 

Rugosa  or  Japan  Rose,  a  low-growing  bush:  hardy: 
useful  as  a  hedge  plant,  and  specially  adapted  for  ex- 
posed   situations    near   the    seashore.     Figs.  2162-4. 
Hybrids  have  been  made  with  other  Perpetual  groups, 
especially  Teas  and  H.  P's.    Mme.  Georges  Bruant  is 
a  type.   The  Rugosa  blood  is  strongly  seen  in  all  cases, 
Lucida,  a  small   insignificant   group,  having    some 
connection  with  the  Macartney. 
Microphylla  has  minute  leaflets. 
Berberidifolia  has  leaves  somewhat  resembling  bar- 
berry. 

Perpetual  Scotch,  a  perpetual  -  flowering  form  of 
Mosa  spinosissima,  probably  a  hybrid  from  the  Dam- 
ask. 

Garden-group  19.  Evergreen.     Two  types, as  follows: 
Macartney,  slender:  sweetly  scented  and  very  florif- 
erous  throughout  the  season.     Is   derived  from  R. 
hracteata. 

Wichuraiana.  The  Wichuraiana  hybrids  already  re- 
ferred to  in  the  Polyantha  group  may  dubiously  be 
included  here.  They  have  not  yet  been  sufiiciently 
tested  Leonard  Barron. 

Rose  Gardens  for  Rose  Lovers.  — The  Hybrid  Per- 
petual or  Hybrid  Remontant  Rose  (hybrids  of  Rosa 
Damascena,  Borhonica,  etc.)  is  the  largest  and  most  im- 
portant group  of  hardy  Roses.  The  common  varieties 
are  crosses  of  Provence  and  Damask  Roses  upon  Bour- 
bons, Bengals  and  Teas,  and  vice  versa.  Of  all  Roses, 
Hybrid  Perpetuals,  in  regions  of  severe  winters,  offer 
the  amateur  the  greatest  promise  of  success. 

A  warm  sunny  spot  shielded  from  strong  or  bleak 
winds  should  be  chosen  for  the  Rose  garden.  A  piece 
of  woods  or  a  hedge  offer  good  protection  if  they  are 
far  enough  away  from  the  Ijushes  so  that  they  do  not 
shade  them  or  rob  them  of  nourishment.  Dean  Hole 
says,  "The  Rose  garden  must  not  be  in  an  exposed 
situation.  It  must  have  shelter,  but  it  must  not  have 
shade.  No  boughs  may  darken,  no  drip  may  saturate, 
no  roots  may  rob  the  Rose."  A  hillside  is  less  exposed 
to  late  frosts  than  valley  and  is  therefore  better.  The 
ground  must  be  well  drained.  If  nature  has  not  pro- 
vided such  a  spot  the  Rose-grower  must  make  one. 

The  ideal  soil  for  the  Hybrid  Perpetual  Rose  is  a 
strong  rich  clay  or  loam.  Though  Tea  Roses  sometimes 
do  well  in  gravel  or  sandy  soil.  Hybrid  Perpetuals  never 
do.  The  ground  should  be  spaded  up  to  a  good  depth 
and  all  stones,  grass  and  roots  carefully  removed. 

Late  autumn  is  the  best  time  for  setting  out  hardy 
Roses.  The  writer  has  set  out  over  a  hundred  Hybrid 
Perpetuals  and  Hybrid  Teas  when  he  was  compelled  to 
shovel  away  several  inches  of  snow  and  break  up  tlie 
frozen  crust  of  the  earth  with  crow-bar  and  pick-ax 
before  he  could  dig  the  trench  in  which  he  planted 
them,  and  yet  he  did  not  lose  one  of  them.  Put  out  late 
in  the  fall  with  the  earth  well  firmed  around  them  and 
properly  protected,  hardy  and  half-hardy  Roses  are 
almost  sure  to  come  through  the  winter  all  right  and 
make  a  good  bloom  the  first  summer.  In  no  other  way 
can  Roses  be  set  out  so  quickly  and  so  well  as  in  a 
trench  dug  the  proper  depth  and  width.  Budded  plants 
should  be  set  so  that  the  joints  will  be  three  inches 
under  the  surface  of  the  ground.  This  is  the  only  way 
to  secure  immunity  from  suckers  growing  from  the 
root  into  which  the  bush  has  been  budded.  The  best 
fertilizer  for  Roses  is  rotted  cow  manure.  The  next 
in  value  is  the  manure  from  the  pig-sty. 


Nearly  all  of  the  Hybrid  Perpetuals  and  Mosses  will 
stand  the  severe  winters  in  the  northern  states  without 
protection,  but  it  is  best  tc  protect  them.  Ah  Bourbon, 
Hybrid  Noisette,  Hybrid  China  and  Hybrid  Teas  in  the 
northern,  and  in  some  of  the  middle  states,  must  be 
protected;  "excelsior"  tied  around  the  bushes  to  the 
height  of  12  or  15  inches  gives  sufficient  protection. 

When  the  leaves  are  out  and  the  buds  well  formed  a 
mixture  composed  of  three  parts  of  wheat  flour  and  one 
of  white  hellebore  sprinkled  on  the  foliage  when  wet 
after  a  rain  or  dew  disposes  of  the  most  dangerous  foes 
of  the  Hybrid  Perpetual.  The  dew  and  flour  make  a 
paste  that  holds  the  hellebore  on  till  its  work  is  done. 
A  tea  made  of  tobacco  stems  will  destroy  the  insects 
most  troublesome  in  July  and  August.  Trimming 
should  be  done  in  the  spring  before  the  sap  begins  to 
flow. 

The  following  embrace  the  best  of  the  Hybrid  Per- 
petuals: Alfred  Colomb,  Anne  de  Diesbach,  Baron  de 
Bonstetten,  Baroness  Rothschild,  Clio,  Earl  of  Duflferin, 
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Yellow  Tea  Rose,  Madame  Honore  Defresne. 
popular  in  the  South  (X  ^). 


Fisher  Holmes,  Francois  Michelon,  Gloire  de  Margottin, 
Gen.  Jacqueminot,  Gustave  Piganeau,  Heinrich  Schul- 
theis,  Jean  Liabaud,  Jeannie  Dickson,  Jubilee,  La 
Rosiere,  Louis  Van  Houtte,  Mabel  Morrison,  Mme.  Ga- 
briel Luizet,  Marchioness  of  Lome,  Margaret  Dickson, 
Marie  Baumann,  Marshall  P.  Wilder,  Mrs.  John  Laing, 
Pierre  Netting,  Prince  Camille  de  Rohan,  Queen  of 
Queens,  Xavier  Olibo,  Paul  Neyron,  Ulrich  Brunner, 

The  Moss  Rose  (Rosa  GalUca,  var.  mtiscosa]  is  a 
universal  favorite.  The  best  varieties  are  Crested,  Gra- 
cilis and  Common  Moss.  Fig.  2157.  Seven  leaflets  are 
found  on  most  of  them.    They  must  be  closely  pruned. 

The  Perpetual  Moss  Rose  (Rosa  GalUca,  var.  mus- 
cosa):  These  are  like  the  Moss  Roses  except  that  they 
are  autumnal  bearers.  Mme.  Edward  Ory,  Salet  and 
Soupert-et-Notting  are  the  best  of  this  class.  The  best 
results  can  be  secured  only  by  close  pruning. 

Sweetbrier  {Rosa  rubiginosa) :  Eglantine  is  a  name 
given  to  a  Rose  found  in  a  wild  state  in  various  coun- 
tries. One  variety  known  as  Common  Sweetbrier,  a 
native  of  England,  is  prized  wherever  known.  It  owes 
its  popularity  not  to  its  flower  but  to  the  perfume  of  its 
foliage.  The  attempts  made  to  develop  the  flower  and 
still  retain  the  fragrance  of  its  foliage  have  not  yet  been 
successful.  No  better  Rose  can  be  found  for  hedge- 
making. 

Austrian  Brier  (Rosa  Bglanteria) :  This  Rose  has  7  or  9 
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leaflets  and  single  flowers  of  a  coppery  yel^w  color.  It 
is  so  hardy  that  it  can  brave  the  most  rigorous  climate 
where  man  tills  the  soil.  Persian  Yellow,  Harisonii 
and  Copper  are  the  most  valuable  varieties.  They 
should  be  pruned  sparingly. 

Hybrid  Climbing  Roses.  These  are  especially  useful 
as  pillar  Roses.  The  most  valuable  are  Climbing  Jules 
Margottin  (See  Fig.  2179,  page  1567)  and  Glory  of  Ches- 
hunt. 

The  Prairie  Rose  {Rosa  setigera)  is  the  hardiest  of 
climbers.  This  quality,  with  the  rapidity  and  vigor  of 
growth,  has  given  them  a  wider  popularity  than  any 
other  climbers.  The  Gem  of  the  Prairie  is  the  only  fra- 
grant Prairie  Rose.  Baltimore  Belle  (Pig.  2154)  is  the 
least  hardy  but  most  beautiful.  Other  valuable  varie- 
ties are:  Queen  of  the  Prairie,  Anna  Marie  and  Trium- 
phant.   The  pruning  knife  should  be  used  sparingly. 

Hybrid  China  Rose  (JRosa  Chinensis  forms):  Many 
Roses  catalogued  as  Hybrid  Perpetuals  properly  be- 
long here.  If  Ellwanger's  suggestion  that  all  French, 
Provence,  Damask  and  Hybrid  Bourbon  be  grouped  un- 
der the  Hybrid  Chinas  is  adopted.  Rose  classification  will 
be  much  simplified  and  little  will  be  lost  in  accuracy. 
Madame  Plantier  is  the  best  known  and  most  valuable 
of  all  the  group. 

Half-hardy  Roses:  Bourbon  Rose  (Bosa  Botirhon- 
ica) :  This  group  for  the  most  part  is  composed  of  au- 
tumnal bloomers.  They  are  popular  as  garden  Roses. 
Hermosa  is  the  freest  bloomer.  Appoline  is  the  most 
beautiful.  George  Peabody  and  Malraaison  are  also  de- 
servedly popular.  The  moderate  growers  of  this  group 
should  be  closely  pruned. 

The  Hybrid  Noisette  {Bosa  JVoiseftiatia,  var.  hybrida  ) 
has  made  several  contributions  to  the  rosarian.  Tlic 
least  hardy  but  the  most  beautiful  members  of  this 
group  are  Madame  Noman,  Mile.  Bonnaire  and  Eliza 
Boelle.  Rivals  in  beauty  and  more  hardy  are  Co- 
quette des  Alpes,  Coquette  des  Blanches.  The  pruning 
knife  should  not  be  spared  with  this  class. 

The  Hybrid  Tea  Rose  {Bosa  Chinensis,  various 
forms)  is  more  hardy  than  the  Tea  Rose  and  less 
hardy  than  the  Hybrid  Remontauts.  It  is  a  group 
destined  to  have  many  additions  in  the  not  distant 
future.  La  France,  Captain  Christy,  Kaiserin  Au- 
guste  Victoria,  Caroline  Testout  and  Liberty 
are  the  best  of  this  class. 

Some  persons  like  to  train  Roses  to  a  few 
canes  and  tie  them  to  stakes  (Fig.  2173). 
Another  practice  is  to  bud  them  ^ 

high  on  brier  stocks  and  to 
grow  them  as  standards  Most 
Americans  prefei 
the  free-growiug  bush, 
blooming  from  neai 
the  ground  (Fig.  2174) 
Edmund  M.  Mills 

Another  View  of  Gar- 
den Rose-  Growing. 
Roses  may  be  success 
fully  grown  in  any  soil 
that  will  produce  fair 
crops  of  grain,  vegeta 
bles  or  grass.  Certainly 
the  best  results  will  be 
obtained  in  the  more 
favorable  soils  and  sit 
uations,  but  every  one 
who  loves  a  Rose  and 
possesses  a  few  feet  of 
ground  with  plenty  of 
sunshine  can  have  his 
own  Rose   garden  and  — ■= 

find  pleasure  and  health 
in  cultivating  the  queen 
of  flowers.     Of  course 
the  ideal  soil  is  a  rich,  deep  loam,  but 
a  good  Rose  bed  can  be  made  in  clay, 
sand  or  gravel  at  little  expense  and 
labor.     Even  the  city  resident,  whose 
house  lias  been  erected  on  the  site  of 
an    exliausted    brick-yard,    can    at   a 
small  expense  secure   sufiicient  good 
soil  from  the  outskirts  and  manure 


from  the  adjacent  stables  to  make  a  Rose  garden  that 
will  grow  as  good  plants  and  flowers  as  those  of  his 
more  favored  friends  who  have  acres  at  their  disposal, 
provided  always  that  the  sunlight  can  reach  the  beds 
for  at  least  half  of  the  day. 

The  preparation  of  the  ground  is  the  first  step  of 
importance.  Roses  abhor  wet  feet,  and  if  the  soil  is 
wet  it  must  be  thoroughly  drained.  This  can  be  accom- 
plished by  digging  out  the  bed  to  a  depth  ot  three  feet 
and  filling  in  one  foot  with  broken  stone,  bricks,  cinders 
or  anything  that  will  allow  a  free  passage  of  tlie  water 
through  the  soil.  If  this  is  not  suflicient  and  the 
water  is  not  carried  away,  provision  must  be  made  for 
this  bj'  tile-draining;  but,  except  in  very  extreme  cases, 
the  drainage  before  mentioned  will  be  found  amply 
sutfieient.  The  composition  of  the  soil  should  depend 
on  the  class  of  Roses  to  be  grown,  for  the  Hybrid 
Remontants  do  best  in  a  heavy  soil  containing  clay, 
while  those  having  Tea  blood  prefer  a  lighter,  warmer 
soil. 

The  beds  may  be  made  of  any  desired  shape,  but  a 
width  of  4  ft.  will  usually  be  found  the  most  satis- 
factory, as  a  double  row  can  be  planted  at  intervals  of 
2^2  ft.,  which  will  be  all  that  is  necessary  for  the 
strongest  growing  varieties,  and  the  blooms  can  be 
gathered  from  each  side  without  the  necessity  of  tramp- 
ling on  the  soil.  Space  may  be  economized  by  planting 
as  in  the  following  diagram  : 


2172.    Marechal  Niel  Rose  (X  }4)- 

One  of  the  most  popular  of  tho  Noisettes. 

Color  yellow. 


The  plants  will  then  be  1  ft.  from  the  edge  and  30  in. 
apart,  and  each  plant  will  be  fullj-  exposed  to  the  light 
and  air  and  will  not  interfere  with  its  neighbors. 

In   preparing  a  bed  on  a  lawn,  the 
sod  and  soil  should  first  be  entirely  re- 
moved and  placed  apart;  then  the  best 
of  the  subsoil  may  be  taken  out  and 
placed  on  the  other  side  of  the  trench, 
and,  lastly,  the  portion  to  be  discarded, 
making   in  all  a  depth   of   at   least  2 
The    floor  is   then  loosened    to 
the    full  depth  of  a  pick-head, 
tlie  good  subsoil   replaced    and 
mixed    with  a  generous    dress- 
ing of  well-decomposed 
stable  manure;    lastly 
the    surface    soil    and 
sod  well  broken  up  and 
also    thoroughly    en- 
riched   with     manure, 
and    the   bed   filled    to 
the    level    of    the    ad- 
joining   surface     with 
enough  good  soil  added 
to     replace     the     dis- 
carded   earth.      When 
=  the  bed  has  settled  the 
surface    should   be    at 
least   one    inch    below 
that   of   the    adjoining 
sod,  in   order  that  all 
the    rainfall    be    re- 
tained.   The  writer  be- 
lieves it  to  be  a  serious 
mistake   to   make    any 
flower  bed  higher  than 
the    adjacent    surface, 
as  in  hot  weather  the 
soil  dries   out    and   the  plants  suffer 
for  want  of  moisture. 

If  the  bed  is  intended  for  the  hardy 
Hybrid  Perpetual  or  Remontant  class, 
it  sliould  contain  a  fair  ])roportion  of 
clay  well  mixed  with  the  soil.  A  suf- 
ficient amount  is  always  present  in 
what  is  known  as  a  heavy  loam.     If 


Rose,  Reve  d'Or,  a  buff-yellow  Noisette 
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the  soil  does  not  contain  this  naturally,  it  should  be 
added  and  thoroughly  incorporated  with  the  other  in- 
gredients. If  the  bed  is  intended  for  Hybrid  Teas, 
Teas,  Bourbons  or  Noisettes,  the  soil  should  be  lighter, 
and  if  naturally  heavy  should  have  added  to  it  a  proper 
amount  of  sand  or  leaf -mold,  and  be  thoroughly  mixed 
as  before.  Roses  are  rank  feeders;  therefore  be  liberal 
with  manure  for  every  class. 

Garden  Roses  can  be  obtained  from  the  dealers  grown 
in  two  ways:  on  their  own  roots,  and  budded  on  the 
Manetti  or  brier  stock.  Pigs.  2156,  2175.  There  is  much 
difference  of  opinion  as  to  the  relative  value  of  the  two 
sorts,  and  it  must  be  admitted  that  some  of  the  stronger 
varieties  will  do  equally  well  either  way;  but  the 
opinion  of  the  writer,  based  upon  the  experience  of 
nearly  a  quarter  of   a  century,  is  that  all  of  the  less 

vigorous  varieties  are 
far  better  budded  than 
on  their  own  roots,  and 
some  are  utterly  worth- 
less unless  budded  : 
notably,  Reine  Marie 
Henriette  and  Vis- 
countess Folkestone, 
both  charming  Roses 
when  well  grown.  The 
budded  plants  are 
mostly  grown  in  Eu- 
rope, taken  up  as  soon 
IS  the  wood  is  ripened 
i  II  the  autumn,  and 
shipped  to  us  in  the 
dormant  state  in  time 
for  planting  in  the  lati- 
tude of  Philadelphia 
before  the  ground  is 
frozen.  They  are  usu- 
ally received  in  such 
excellent  condition  that 
rarely  one  in  a  hundred 
of  the  hardy  sorts  fails 
to  make  a  good  growth 
and  a  fair  bloom  in  the 
following  season. 

With  the  tender 
sorts,  dormant  plant- 
ing out  of  doors  in  late 
autumn  is  attended 
with  much  risk,  be- 
cause of  the  inability 
of  these  plants  to  en- 
dure the  rigors  of  our 
winters  before  becom- 
ing established.  Con- 
2173.  Rose  trained  to  a  few  shoots,  sequently  they  n  e  e  d 
c,  ,c^,  much   more  protection 

See  p.  l.%4.  ^^^^  ^jjg   j^^^^jy   ^^j.jg_ 

ties.  It  is  really  much  better  to  have  the  planting 
deferred  until  the  early  spring,  if  the  plants  can  be 
safely  housed  throughout  the  winter.  After  they  have 
become  successfully  established  their  safety  is  assured, 
and  they  will  repay  in  vigor  and  excellence  the  extra 
work  expended  upon  them.  Pew  amateurs,  however, 
have  the  conveniences  for  caring  for  a  nmnber  of  plants 
under  cover  throughout  the  winter.  Therefore  they 
must  take  the  risk  of  xjlanting  in  the  autumn  or  culti- 
vate plants  grown  on  their  own  roots.  The  best  budded 
stock  the  writer  has  yet  found  was  obtained  from  nur- 
series in  Ireland,  and  it  has  been  the  uniform  testimony 
of  all  who  have  examined  them  that  they  had  not  seen 
finer  out-of-door  Roses  grown  in  this  section.  (For  fur- 
ther discussions  of  budded  and  grafted  Roses,  see  page 
1574.) 

Planting Siidded Hoses.  — Holes  at  least  1  ft.  in  depth 
and  15  in.  wide  should  be  made  for  each  plant,  the 
collar  or  point  where  the  bud  was  inserted  and  from 
which  the  new  growth  starts  placed  2  in.  beneath  the 
surface  of  the  soil,  the  roots  spread  out  and  downwards 
(care  being  taken  that  no  roots  cross  each  other)  and  all 
roots  covered  with  fine  soil  free  from  lumps  of  manure. 
Pig.  2176.  Manure  should  never  be  placed  in  actual 
contact  with  the  roots,  but  near  at  hand,  where  the  new 
feeding  roots  can  easily  reach  when   growth  begins. 


2174. 


%i/^' 


A  Rose  bush  for  the  corner 
of  the  garden. 


The  remaining  soil  should  then  be  packed  in  firmly,  the 
surface  leveled  and  covered  with  about  3  inches  of 
coarse  litter  and  manure,  and  the  long  wood  cut  back  to 
about  18  inches  to  prevent  the  plant  being  whipped  and 
loosened  by  high  winds. 
This  extra  wood  is  left  to 
encourage    root    action    in  J^ 

the  spring  and  should  be  >/- 

cut  back  to  three  or  four  ^^        ^j 

eyes  as  soon  as  they  can  ,  ctK--^-''  •'•s,f 
be  detected  when  pushing  2-t 
out.  Always  cut  above 
and  close  to  a  strong 
outside  bud,  without  in- 
juring it,  to  develop  an 
open  and  free  head,  thus 
admitting  light  and  air. 
If  the  uppermost  bud  is 
on  the  inside  surface  of 
the  shoot,  the  new  growth 
will  be  directed  inward, 
dwarfing  and  hampering 
the  plant  and  preventing 
proper  development.  The 
deep  planting  above  de- 
scribed is  necessary  to  pre- 
vent suckers  from  being 
thrown  out  by  the  roots, 
as  these  will  speedily 
choke  and  kill  the  less 
vigorous  wood  which  we 
are  endeavoring  to  de- 
velop. Prom  the  writer's 
point  of  view  tne  only  ob- 
jection to  budded  plants 
is  this  danger  of  suck- 
ering     from     the     roots  ; 

therefore  no  one  should  attempt  to  cultivate  budded 
Roses  who  cannot  distinguish  the  brier  should  it  appear, 
or  who  is  too  careless  or  indifferent  to  dig  down  at  once 
and  cut  the  wild  shoot  clean  off  at  the  root,  rubbing  it 
smooth  to  prevent  its  starting  again.  Do  this  just  as 
soon  as  you  discover  it. 

A  very  little  experience  will  enable  any  one  to  dis- 
tinguish the  brier.  The  canes  are  covered  with  minute 
thorns  and  bear  seven  leaflets,  instead  of  the  usual 
niimber  of  five.  Should  any  doubt  remain,  follow  the 
shoot  down  through  the  ground  and  if  it  starts  below 
the  collar,  it  is  a  brier.  Remove  it.  These  wild  shoots 
usually  appear  a  few  inches  outside  of  the  regular 
growth,  rarely  inside;  consequently  there  is  little  diffi- 
culty in  detecting  and  removing  them. 

Planting  Hoses  from  Pots.  — Shoiihl  Roses  grown  on 
their  own  roots  be  preferred,  they  should  be  planted  as 
soon  as  the  spring  weather  has  fairly  settled  and  all 
danger  of  frost  is  over,  that  the  plants  may  be  firmly 
established  before  the  heat  of  summer.  Roses  planted 
late  in  the  season  never  do  well,  as  they  cannot  attain 
sufficient  vigor  to  withstand  the  burning  heat  of  our 
summer  sun.  The 
holes  need  only  be 
made  a  little  larger 
than  the  pot  in  which 
the  plant  is  growing. 
Choose  a  cloudy  day, 
or  the  time  just  before 
a  rain,  or  late  in  the 
afternoon,  and,  after 
making  the  hole,  knock 
the  pot  off  by  inverting 
the  plant  and  striking 
the  edge  sharply  on  a 
firm  substance  (the 
handle  of  a  spade 
which  has  been  firmly 
placed  in  the  ground 
in  an  upright  position  2175.  Flower  of  the  Manetti  Rose, 
will     answer     nicely).  used  ai  a  stock. 

Press  the  ball  of  earth 

firmly  between  the  hands  to  loosen  the  earth  without 
injuring  the  roots,  fill  the  hole  with  water,  insert  the 
plant  a  very  little  deeper  than  it  stood  in  the  pot,  fill 
in  with  soil  and  pack   the  earth  around  firmly.     Pot- 
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grown  plants  will  always  require  staking  if  the  varie- 
ties are  of  upright  growth. 

Tea  Hoses.— Where  the  climate  is  too  cold  to  winter 
out  Tea  Roses  successfullj',  a  charming  effect  can  be 
obtained  by  planting  in  a  bed  6  ft.  in  width,  the  rows 
one  foot  from  the  edge  and  2  ft.  apart,  and  the  bed  of 
any  desired  length  or  any  multiple  of  3  ft.  A  sectional 
frame  made  from  tongued  and  grooved  white  pine  fenc- 
ing, 2/i  ft.  in  height  at  the  back  and  2  ft.  in  front,  fac- 
ing east  or  southeast  and  fastened  together  with  hooks 
and  eyes  or  screws,  the  whole  covered  with  ordinary 
coldframe  sash  (6x3  ft.),  will  preserve  the  tender  va- 
rieties through  a  severe  winter.  The  sash  should  be 
freely  opened  when  the  temperature  is  above  30°  F.  and 
air  admitted  during  the  day  when  it  is  10  or  15°  lower. 
Alwaj'S  close  before  sunset  and  opeu  as  soon  as  the  sun 
shines  each  morning.  Opening  the  sash  to  keep  the 
plants  cool  and  prevent  growth  is  just  as  essential  as 
covering  to  protect  from  cold,  if  abundance  of  flowers 
is  desired.  A  few  days' 
neglect  in  opening  the 
sash  when  the  temperature 
is  above  30°  will  destroy 
most  of  the  buds  for  the 
coming  June,  as  thej'  will 
be  forced  out,  and  one 
cold  night  will  kill  them. 
Protect  from  rains  or 
snows,  and  do  not  water. 
Sufficient  moistuz'e  reaches 
the  roots  from  the  outside 
to  keep  the  plants  in  a 
healthy  condition. 

The  writer  has  a  num- 
ber of  Teas  that  have  been 
grown  successfully  in  such 
a  bed  for  many  years. 
They  give  hundreds  of  fine 
blooms  from  May  until 
November  and  remain  so 
vigorous  that  many  of  the 
new  shoots  are  half  an 
inch  in  diameter. 
2176.  A  typical  dormant  Rose  Climbing  Hoses. -These 
as  it  should  be  planted.  make  a  very  effective  back- 
A,  point  where  bud  was  inserted  ground,  and  if  trained  on 
a  high  wire  fence  give  a 
beautiful  display.  The  strong-growing  varieties  should 
be  planted  8  ft.  apart  and  will  each  easily  fill  a  trellis 
9  ft.  high.  They  also  look  well  trained  on  the  house 
porch,  but  are  much  more  likely  to  be  attacked  by 
insect  enemies  there  than  when  planted  in  the  open, 
where  the  birds  have  free  access  to  them,  with  no  fear 
of  disturbance.  The  birds  will  not  do  good  work  where 
they  are  in  constant  danger  of  interruption,  so  Roses 
grown  on  porches  are  usually  attacked  by  aphides  and 
slugs,  the  leaves  becoming  riddled  and  skeletonized, 
which  rarely  occurs  when  they  are  planted  in  the  open. 
If  Roses  are  wanted  around  porches  the  Microphyllas, 
white  and  pink,  and  the  Crimson  Rambler  can  be  safely 
planted,  as  they  are  not  attacked  by  the  slug,  but  the 
blooms  do  not  compare  favorably  with  many  other  Roses 
of  their  habit.  The  other  varieties  can  also  be  grown 
around  porches,  provided  that  they  can  be  planted 
where  the  drippings  from  the  roof  will  not  fall  upon 
them  and  they  are  kept  free  from  slugs.  This  can  be 
accomplished  by  free  syringing  with  the  hellebore  in- 
fusion to  be  described  later  on. 

Only  a  few  of  the  climbing  Teas  can  be  grown  suc- 
cessfully in  the  latitude  of  Philadelphia.  Many  of  the 
finer  varieties  are  worthless  here,  in  spite  of  all  the  pro- 
tection that  can  be  given  them,  unless  they  are  covered 
with  glass.  Lamarque,  Bouquet  d'Or,  Cloth  of  Gold, 
Triomphe  de  Rennes,  Mar^chal  Niel  and  Reve  d'Or 
have,  in  the  writer's  experience,  all  perished  in  the  first 
winter,  but  Roine  Marie  Henriette,  Gloire  de  Dijon, 
William  Allen  Richardson  and  Celine  Porestier  will  do 
well  and  yield  satisfactory  results.  The  finest  climbing 
Tea  for  this  latitude  is  Reine  Marie  Henriette.  It 
blooms  finely  and  makes  a  magnificent  growth,  as  may 
be  seen  in  Fig.  2177.  The  trellis  is  10  ft.  wide  and  9  ft. 
high. 

These  varieties  should  be  pruned  sparingly  by  simply 


shortening-in  the  too  vigorous  shoots  and  cutting  the 
laterals  back  to  two  eyes.  Tie  all  to  the  trellis  in  a  fan 
shape,  dividing  the  space  as  evenly  as  possible.  Fig. 
2178  shows  the  same  Reine  Marie  Henriette  pruned 
and  trained  on  trellis.  These  continue  in  flower  until 
November,  the  early  bloom  in  June  being  the  finest, 
but  many  good  Roses  may  be  gathered  throughout  the 
summer  and  autumn.  With  the  hardy  June-flowering 
varieties  the  writer  has  not  had  much  experience  and 


2177.  Reine  Marie  Henriette,  the  finest  climbing  Tea  Rose 

for  the  latitude  of  Philadelphia. 

This  shows  the  vigorous  growth,  the  trellis  being  10  feet  wide 
and  9  feet  high. 

can  only  recommend  Crimson  Rambler  and  Cheshunt 
Hybrid  from  actual  observation.  Both  of  these  are 
eft'ectivG  in  their  masses  of  bloom  for  about  three  weeks 
in  each  year.  Space  has  been  so  precious  in  the  garden 
from  which  these  notes  were  made  that  only  the  most 
satisfactory  varieties  were  cultivated,  and  such  kinds 
as  Baltimore  Belle  and  Prairie  Queen  do  not  compare 
favorably  with  others  that  occupy  no  more  room  and 
give  much  more  gratifying  results. 

ffi/brid  Sweetbriers.  — The  recent  introduction  of 
the  Marquis  of  Penzance  Hybrid  Sweetbriers  is  a  val- 
uable addition  to  our  collection.  All  of  fhe  16  varie- 
ties given  in  the  accompanying  list  are  desirable.  The 
foliage  is  abundant,  healthy,  vigorous  and  fragrant,  and 
the  exquisite  shading  of  each  variety  forms  a  beautiful 
contrast  with  the  others.  It  would  be  difiicult  to  choose 
among  them,  for  all  are  worthy  of  a  place  in  any  garden 
where  there  is  sufficient  space  for  them  to  revel.  They 
should  have  a  high  trellis  and  be  planted  fully  8  ft. 
apart.  The  only  pruning  necessary  is  to  shorten  back 
over-vigorous  growth  and  occasionally  remove  some  of 
the  oldest  shoots  to  prevent  overcrowding. 

Pruning  the  dwarf-growing  Hybrid  Perpetuals  may 
be  commenced  late  in  March  and  can  be  regulated  by 
the  quantity  or  quality  of  the  blooms  desired.  If  the  ef- 
fect of  large  masses  be  wanted,  4  or  5  canes  may  be  left 
3  ft.  in  height  and  all  very  old  or  weak  growth  entirely 
removed.  This  will  give  a  large  number  of  flowers,  effec- 
tive in  the  mass  but  small  and  with  short,  weak  foot- 
stalks scarcely  able  to  support  the  weight  of  the  heads 
and  not  effective  as  cut-flowers,  as  this  sort  of  pruning 
is  entirely  for  outside  show.  After  the  bloom  is  entirely 
over,  the  long  shoots  should  be  shortened  back,  that  the 
plant  may  make  good  and  vigorous  wood  for  the  next 
season  of  bloom.  But  if  quality  be  desired,  all  weak 
growth  should  be  removed,  every  remaining  healthy 
cane  retained  and  cut  back  to  6  or  8  inches.  Always  cut 
just  above  an  outside  bud,  to  make  an  open  head  that 

will  admit  light  and  air 
freely.  After  the  first 
season's  growth,  there 
may  be  about  three  canes 
to  be  retained,  but  with 
good  care  and  cultivation 
the  number  will  increase 
yearly,  until  after  15  or 
20  years  there  will  be  at 
least  as  many  canes  to 
be  utilized.     The   writer 

2178.  Illustrating  the  pruning  of    I'^s  a  bed  over  20  years 
the  Rose  shown  in  Fig.  2177.        fro'ii  planting,  in  which 

each  plant,  after  close 
pruning,  will  measure  from  15-18  inches  in  diameter, 
each  cane  throwing  up  from  four  to  six  shoots  1  or  2  ft. 
in  length  and  sufficiently  vigorous  in  most  varieties  to 
hold  up  the  largest  flowers  and  to  give  magnificent  speci- 
men flowers  for  cutting.    Roses  grown  in  this  way  do  not 
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need  stakes.  They  are  sufficiently  strong  and  vigorous 
to  hold  erect  any  weight  they  may  be  called  upon  to 
bear;  but  late  in  the  autumn,  before  the  high  gales  of 
November  arrive,  they  should  be  cut  back  to  about  2  ft. 
to  prevent  their  being  whipped  by  the  winds,  for  this 
would  loosen  the  plant  and  break  the  newly-formed 
feeding  roots.  The  plant  should  not  be  cut  back  to  the 
point  suggested  for  spring  pruning,  as  in  the  hot  Indian 
summer  the  upper  eyes  will  surely  be  forced  out  and 
the  promised  blooms  for  the  ensuing  season  destroyed; 
so  in  pruning  for  protection  from  November  blasts, 
enough  wood  should  be  left  to  avoid  all  danger  of  the 
lower  buds  being  forced  out.  The  upper  buds  always 
develop  earliest.  Some  varieties  will  not  produce  large 
footstalks  under  any  method  of  treatment,  notably 
Prince  Camille  de  Rohan,  La  Rosarie  and  Rosieriste 
Jacobs ;  but  almost  all  the  other  kinds  do  better  under 
this  method  than  any  other,  if  quality  is  desired. 

Pruning  Divarf -growing  Tea  Hoses.  — Tea.  Roses  will 
not  endure  such  vigorous  cutting  back  as  the  Hybrid 
Remontants.  All  good  strong  shoots  should  be  retained 
unless  they  form  a  very  close  head,  when  it  is  better  to 
remove  a  few  from  the  center.  The  canes  should  be 
shortened  about  one-third  of  their  length,  the  branches 
cut  back  to  1  or  2  eyes,  and  after  each  period  of  bloom 
the  longest  shoots  should  be  trimmed  back  sparingly. 
Bourbons  need  even  less  trimming.  Souvenir  de  Mal- 
maison,  Mrs.  Paul  and  others  of  this  class  should  have 
only  the  weak  ends  of  each  shoot  removed,  and  no  more 
wood  cut  away  than  is  necessary  to  remove  weak  and 
unhealthy  portions ;  otherwise  very  few  flowers  will  be 
produced. 

Cultivation.— Just  before  growth  commences  in  the 
spring,  the  surplus  rough  manure  should  be  removed 
from  the  beds  and  all  the  remaining  fine  particles 
forked  in.  Deep  cultivation  is  not  desirable,  as  the  roots 
are  likely  to  be  injured  or  broken.  Three  inches  in 
depth  is  quite  sufficient  to  cultivate  a  bed  that  has  not 
been  trampled  upon,  and  this  should  be  done  with  a  4- 
tined  digging-fork,  which  is  less  likely  to  cause  injury 
to  roots  than  a  spade.  The  beds  should  then  be  neatly 
edged  and  the  surface  raked  off  smooth  and  even.  Fre- 
quent stirring  of  the  surface  with  a  sharp  rake  is  all 
that  is  necessary  afterwards,  until  the  buds  begin  to 
develop.  Then  half  a  gallon  of  weak  liquid  manure  ap- 
plied around  the  roots  of  each  plant  just  before  a 
shower  will  be  eagerly  appreciated  and  assimilated. 
The  manure  water  should  be  prepared  beforehand,  and 
as  soon  as  a  good  promise  of  rain  appears,  all  hands 
should  be  called  into  service  and  every  plant  given  a  full 
ration.  One  person  should  dig  a  shallow  trench  with  a 
garden  trowel  around  each  plant,  the  next  follow  and 
fill  with  the  liquid  manure,  being  careful  to  avoid  be- 
smirching the  leaves;  afterwards  the  bed  can  be  raked 
over  level  and  the  rain  will  wash  the  dainty  food  to  the 
eager  roots,  and  thrift  and  glory  will  result.  This  feed- 
ing may  be  repeated  with  benefit  every  week  until  the 
season  of  bloom  is  over,  after  which  stimulation  should 
cease  and  the  plants  be  permitted  to  perfect  the  new 
wood  for  the  next  season's  growth.  Little  pruning  is 
necessary  with  "cut-backs."  So  much  wood  has  been 
removed  in  gathering  the  blooms  that  but  little  more  is 
left  than  is  needed  to  keep  the  plants  vigorous  and 
healthy.  There  is  another  advantage  from  the  system 
of  close  pruning:  all  growths  are  so  strong  and  vigor- 
ous that  they  are  better  able  to  resist  any  inroads 
either  of  insects  or  disease.  The  greenfly  seldom  ap- 
pears, but  when  detected  may  be  readily  kept  down  by 
repeated  syringing  with  tobacco-water  or  Quassia 
infusion. 

The  belief  that  Roses  exhaust  the  soil  in  a  few  years 
and  require  to  be  changed  into  new  ground  is  generally 
accepted,  and  is  true  in  most  cases;  but  when  beds  are 
formed  as  previously  described  and  budded  Roses 
planted,  the  vigorous  feeding  roots  find  sufficient  nutri- 
ment in  tlieir  far-reaching  growth  to  support  a  healthy 
development  of  wood  and  flowers  for  many  years,  espe- 
cially if  a  generous  top-dressing  of  manure  be  applied 
each  autumn  and  liquid  manure  supplied  liberally  dur- 
ing the  development  of  the  buds.  A  top-dressing  of 
wood  ashes  after  the  first  spring  cultivation  will  restore 
the  potash  to  the  soil  and  materially  increase  the  vigor 
of  the  wood  and  flowers. 
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Insect  Unemies.  — The  most  formidable  is  the  Rose 
beetle,  which  revels  in  the  petals  and  buds  of  our 
choicest  plants,  usually  selecting  the  light-colored 
varieties  and  working  havoc  and  ruin  wherever  he 
appears.  Hand-picking  is  the  only  effective  remedy, 
and  a  quart  can  half  filled  with  kerosene  oil  is  a  good 
place  into  which  to  drop  the  offender.  He  is  easily 
caught  when  discovered,  as  he  may  readily  be  upon 
examination  of  each  bud  and  flower. 

The  aphis  or  greenfly  is  found  on  the  extreme  ends 
of  the  shoots  and  young  buds.  This  is  the  cow  of  the 
ants  and  is  tended  and  milked  by  them.  The  aphis  in- 
creases with  enormous  rapidity,  and  unless  destroyed 
robs  the  plant  of  its  vitality  by  sucking  out  the  sap.  A 
decoction  of  tobacco  stems  is  made  by  half  filling  a 
barrel  with  refuse  stems  from  a  tobacco  factory  and 
filling  the  barrel  with  water.  After  this  has  been 
macerated,  syringe  the  plants  every  day  with  the  decoc- 
tion until  the  enemy  is  defeated.  In  extreme  cases, 
where  the  aphis  has  become  firmly  established,  the 
remedy  proposed  by  Mr.  B.  R.  Cant,  an  English  rosarian, 
may  be  required.  He  says:  "Take  four  ounces  of 
Quassia  chips  and  boil  them  ten  minutes  in  a  gallon  of 
soft  water;  strain  it  and  while  cooling  dissolve  in  it  four 
ounces  of  soft  soap  (or  whale-oil  soap).  To  this  may  be 
added  another  gallon  or  two  of  water.  The  plants 
should  be  syringed  with  this  and  all  badly  infested 
shoots  dipped  into  it.  Pure  water  should  follow  the 
next  day  to  cleanse  the  shoots."  If,  at  the  first  appear- 
ance of  these  pests,  the  finger  and  thumb  are  used  to 
rub  them  off  and  destroy  them,  much  subsequent  trouble 
will  be  saved. 

Slugs  are  usually  found  on  the  under  side  of  the 
leaves  and  may  be  discovered  by  the  skeletonized 
appearance  of  the  leaf.  To  destroy  them,  make  a 
decoction  of  powdered  white  hellebore,  with  one  heap- 
ing tablespoonful  to  a  pail  (about  four  gallons)  of  boil- 


2179.   Climbing  Jules  Margottin  (X  K). 
One  of  the  Hybrid  Climbing  Roses.    See  p.  ir)64. 

ing  water.  After  cooling,  apply  with  a  syringe  or, 
better,  with  a  whisk  broom.  Push  the  top  of  the  plant 
away  with  the  left  hand  and,  with  the  broom  dipped  in 
the  solution,  throw  the  drug  up  and  against  the  leaves. 
One  thorough  application  will  usually  suffice,  but  if  the 
slug  has  appeared  in  previous  years,  anticipate  his  com- 
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ing  and  apply  the  hellebore  solution  before  any  mischief 
has  been  done  and  repeat  later,  should  any  evidences  of 
his  presence  be  detected.  This  aggressive  offender  is 
the  larva  of  a  small  winged  moth,  and  the  presence  of 
any  ins<=ct  of  this  sort  in  the  vicinity  of  a  Rose  should 
always  be  regarded  with  suspicion. 

The  bark  louse,  or  white  scale,  survives  the  winters 
and  is  usually  found  on  old  wood.  It  can  best  be  treated 
before  the  growth  begins  in  the  spring.  A  solution  of 
fifteen  grains  of  corrosive  sublimate  to  one  pint  of 
water,  brushed  over  the  stalks  wherever  the  lice  harbor, 
will  speedily  destroy  all.  As  corrosive  sublimate  is  a 
very  powerful  poison,  gi-eat  care  should  be  taken  in  its 
use. 

List  of  Roses  that  have  been  tested  by  the  writer  and 
can  be  recommended  for  gardens: 

Hybrid  Perpetual  iJose*".— Alfred  Colomb,  Alfred  K. 
Williams,  Annie  Wood,  Baroness  Rothschild,  Captain 
Hayward,  Caroline  d'Arden,  Charles  Lefebvre,  Clio, 
Countess  of  Oxford,  Dinsmore,  Dr.  Andry,  Duke  of 
Edinburgh,  Duke  of  Teck,  Etienne  Levet,  Eugenie 
Verdier,  Fisher  Holmes,  Francois  Michelon,  General 
Jacqueminot,  Giant  of  Battles,  Heinrich  Schultheis, 
Her  Majesty,  James  Brownlow,  Jeannie  Dickson,  John 
Hopper,  James  D.  Paul,  Lady  Helen  Stewart,  Mabel 
Morrison,  Madame  Gabriel  Luizet,  Magna  Charta, 
Marchioness  of  Lome,  Margaret  Dickson,  Marie  Bau- 
mann,  Marie  Verdier,  Merveille  de  Lyon,  Mrs.  John  La- 
ing,  Mrs.  R.  G.  Sharman  Crawford,  Paul  Neyron  (Fig. 
2169),  Pride  of  Waltham,  Prince  Arthur,  Prince  Camille 
de  Rohan,  Rosslyn,  Rev.  J.  B.  M.  Camm,  Suzanne 
Marie  Rodocanachi,  Ulrich   Brunner,  Xavier  Olibo. 

Hybrid  Tea.— Augustine  Guinoiseau,  Captain  Christy, 
Caroline  Testout,  Gloire  Lyonnaise,  Kaiserin  Augusta 
Victoria,  Madame  Joseph  Combet,  Miss  Ethel  Richard- 
son, Souvenir  du  President  Carnot,  Souvenir  de  Madame 
Eugenie  Verdier,  Viscountess  Folkestone. 

Mr.  Alexander  B.  Scott  recommends  the  following 
additional  H.  T.  varieties:  Antoine  Rivoire,  Baldwin, 
Bessie  Brown,  Gruss  an  Teplitz,  Killarney,  Lady  Clan- 
morris,  Madame  Jules  Grolez. 

Tea-scented  Boses.  —  A\\iho-aiie  Karr,  Comtesse  Riza  du 
Pare,  Duchesse  de  Brabant,  Etoile  de  Lyon,  Francisca 
Kruger,  Innocente  Pirola,  Isabella  Sprunt,  Madame 
Lambard,  Madame  Moreau,  Maman  Cochet,  Madame 
Joseph  Schwartz,  Marie  van  Houtte,  Papa  Gontier,  Sa- 
frano.  Souvenir  d'un  Ami,  The  Queen,  White  Maman 
Cochet. 

Moss  Bases.  — Comtesse  deMurinais,  Blanche  Moreau, 
Crimson  Globe,  Laneii,  Princess  Adelaide. 

Climbing  i?oses.  — Crimson  Rambler,  Cheshunt  Hy- 
brid,   Gloire   de   Dijon,   Celine   Forestier,  Reine  Marie 


2180.  The  old-fashioned  yellow  upright  Rose  (X  K). 

Henriette,  Pink  Microphylla, White  Microphylla,  Madame 
Alfred  Curriere. 

Hybrid  Siveetbriers.  — Amy  Rohsart,  Annie  of  Geier- 
stein,  Brenda,  Catherine  Seyton,  Edith  Bellenden,  Flora 
Mclvor,  Green  Mantle,  Jeannie  Deans,  Julie  Mannering, 


Lady  Penzance,  Lord  Penzance,  Lucy  Ashton,  Lucy 
Bertram,  Meg  Merrilies,  Minna,  Rose  Bradwardine. 

The  Hybrid  Wichuraianas  look  promising,  but  have 
not  been  tested  by  the  writer. 

It  is  not  intended  that  this  list  is  by  any  means  com- 
plete. There  must  be  many  good  Roses  that  will  do  well 
under  favorable  conditions  of  which  the  writer  has  no 
personal  knowledge.    The  collection  is  sufficiently  large. 


cheerfully 


however,  for  a  beginning,  and  any  one 
who  has  the  time,  energy  and  means  may 
add  to  it,  if  he  can  bear  disappointment 
If  one  in  a  dozen  of  the  highly  lauded  va- 
rieties in  the  dealers'  catalogues  prove  satisfactory,  the 
experimenter  should  be  well  satisfied.  He  can  dig  out 
and  throw  away  the  other  eleven  and  try  it  again,  in  the 
hope  that  he  may  find  a  new  queen  worthy  of  his  hom- 
age. 

Much  of  the  charm  of  growing  Roses  is  derived  from 
the  accurate  knowledge  of  each  variety  by  name.  Yet 
few  amateurs  ever  accomplish  this,  chiefly  because  the 
labels  have  been  lost  or  misplaced,  and  not  infrequently 
a  plant  becomes  known  to  the  cultivator  by  a  name  be- 
longing to  a  neighboring  specimen  whose  label  has  been 
misplaced,  and  replaced  on  the  wrong  plant.  To  obviate 
this  a  record  should  be  made  in  a  book  kept  for  the  pur- 
pose, with  a  chart  for  each  bed.  This  should  be  done  at 
once  after  the  plants  are  set  out  and  before  the  labels 
have  become  detached.  Many  vexatious  mistakes  might 
be  prevented  by  some  such  plan  as  the  following: 


20       18       16       14       12 


1  to   6.  Her  Majesty, 

7  to  12.  Margaret  Dickson, 


8  to  15.  Gloire  Lyonnaise, 
16  to  20.  White  Baroness. 
Robert  Huey. 


Garden  Roses  near  Chicago.  — Climatic  conditions 
surrounding  the  bluff  lands  bordering  Lake  Michi- 
gan, some  twenty  miles  north  of  Chicago,  are  not 
congenial  to  the  successful  cultivation  of  outdoor  Roses 
as  a  class,  and  only  those  possessing  the  most  robust 
constitution  among  the  Hybrid  Perpetuals  should  be 
grown.  Ami>le  winter  protection  must  be  given  along 
the  lines  iiulicatcd  in  the  article  in  this  work  entitled 
Winter  Protection.  The  soil  is  all  that  could  be  de- 
sired, being  a  rich  yellow  clay  loam.  The  trouble  seems 
to  be  in  the  severity  of  the  winters,  where  heavy  falls 
of  snow  are  infrequent,  and  flie  springs  late  and  fickle, 
warm  winds  from  the  southwestern  jirairies  alternating 
with  chilling  moisture-laden  breezes  from  the  lake. 

The  beds  are  excavated  to  a  depth  of  2  ft.,  good 
drainage  given,  and  then  filled  with  a  compost  of  rotted 
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sod  and  cow  mamire.  Each  spring  following,  some  ma- 
nure and  bone  meal  is  forked  into  the  surface.  Liquid 
manure  is  given  in  June  when  the  Roses  are  in  full 
bloom,  and  a  few  times  thereafter.  The  Roses  are 
thoroughly  sprayed  with  Bordeaux  mixture  when  the 
leafage  is  fairly  out,  and  once  every  three  or  four  weeks 


2182.  Russian  form  of  Rosa  rugosa  (X  ^). 

afterwards.  Hand-picking  seems  the  best  method  of 
destroying  the  worms  affecting  the  buds,  and  frequent 
drenchiugs  with  the  hose  abolish  the  other  enemies. 
In  the  fall  the  canes  are  bent  down  and  fastened  to  the 
base  of  their  neighbors,  and  remain  procumbent  until 
the  spring  cutting-in,  which  is  delayed  as  late  as  possi- 
ble in  order  not  to  incite  too  early  a  start  and  to  force 
the  buds  to  "break"  low  down.  After  the  leaves  used 
in  the  winter  protection  have  been  removed,  and  the 
board  roof  also,  the  sides  of  the  "box"  are  allowed  to 
remain  a  short  time  in  order  to  shield  from  the  winds. 

The  winter  of  1898-9  was  unusually  severe  and  did 
more  damage  to  the  Roses  and  other  material  than  any 
other  winter  which  the  writer  has  experienced  at 
Highland  Park.  Following  is  a  list  of  the  so-called  Hy- 
brid Remontants  (H.  R. )  that  wintered  then  — under  pro- 
tection—and  came  out  in  good  condition.  These  varie- 
ties may  therefore  be  considered  the  most  suitable  for 
this  and  kindred  climates:  Prince  Camille  de  Rohan, 
H.  R. ;  Magna  Charta,  H.  Ch. ;  Mrs.  R.  G.  Sharman  Craw- 
ford, H.  R. ;  General  Jacqueminot  (Rousselet),  H.  R.; 
Captain  Christy,  H.  T.  (Hybrid  Tea);  La  Rosiere, 
H.  R. ;  Captain  Hayward,  H.  R.;  Mrs.  Paul,  Bour.;  Gar- 
den Favorite,  H.  R. ;  Louis  Van  Houtte,  H.  R. ;  Paul 
Neyron,  H.  R.   (Fig.  2169) ;  John  Hopper,  H.  R. 

The  following  dozen  were  in  fair  condition  after  the 
winter  and  recovered  their  form  during  the  season: 
Mme.  Victor  Verdier,  H.  R. ;  Pierre  Netting,  H.  R. ; 
Anne  de  Diesbach,  H.  R. ;  Ulrich  Brunner,  H.  R. ;  Bar- 
onne  Prevost,  H.  R. ;  Eugene  Furst,  H.  R. ;  Prince  of 
Wales,  H.  R. ;  Alfred  Colomb,  H.  R. ;  Lyonnaise,  H.  R. ; 
Mme.  Gabriel  Luizet,  H.  R. ;  Countess  of  Oxford,  H.  R. 

The  list  of  those  that  winter-killed  is  too  numerous  to 
give,  but  it  is  a  singular  fact  that  the  first  list  contains 
forms  classed  among  the  Teas  and  Bourbons.  Of  the 
climbing  forms  that  were  unprotected,  Rosa  setigera 
and  its  offspring,  Prairie  Queen,  were  somewhat  injured ; 
but  Greville  (Seven  Sisters),  Crimson  Rambler,  Thalia, 
Paul's  Carmine  Pillar,  Multiflora  and  the  Dawson  Rose 
were  in  fairly  good  condition  when  wintered  under 
protection.  The  failures  even  when  protected  were 
Aglaia,  Alister  Stella  Gray,  Euphrosyne,  Russell's 
Cottage,  Baltimore  Belle,  Tennessee  Belle.  The  typical 
Sweetbriers  proved  hardy  unprotected,  but  the  hybrids 
of  them  were  killed.  Protected  H.  Wichuraiana  and 
its  hybrids  killed  back  to  the  roots  ;  li.  rugosa  and 
most  of  its  hybrids,  especially  those  of  Jackson  Daw- 


son and  Prof.  J.  L.  Budd,  unprotected,  were  all  right; 
Mme.  Georges  Bruant  (Fig.  21G5),  protected,  was  killed. 
Most  of  the  Moss  Roses  stood  well  unprotected,  espe- 
cially Crested  Moss. 

Clothilde  Soiipert  and  Hermosa  are  the  best  bedders 
for  permanent  planting  when  protected,  and  the  so- 
called  Fairy  Roses  stand  fairly  well,  especially  Mile, 
(decile  Brunner.  Papa  Gontier  and  Kaiseriii  Augusta 
Victoria  are  among  the  best  of  the  more  tender  class 
that  require  the  protection  of  a  pit  in  winter.  They 
seem  to  stand  the  biennial  root  disturbance  well.  La 
France  browns  in  the  bud  under  our  sun,  and,  strange 
to  relate,  the  writer  cannot  grow  that  splendid  Rose 
Mrs.  John  Laing  successfully,  either  on  its  own  roots 
or  budded.  li.  ruhrifoJia  (or  ferruginea),  K.  npinosiH- 
sima,  var.  Altaica,  H.  nitida,  R.  lucida  and  7^.  humilis 
were  hardy  without  protection.  w_  q   Egan. 

Future  Roses  for  the  Prairie  States.— West  of  Lake 
Michigan,  and  north  of  the  42d  parallel,  the  fine  Roses 
grown  in  the  open  air  in  the  eastern  and  southern 
states  can  be  grown  only  by  systematic  pruning  and 
winter  covering.  Of  well-known  old  varieties  hardy 
enough  to  winter  without  protection,  the  list  is  short. 
Madame  Plantier,  White  Harison,  and  Rosa  rugosa 
with  some  of  its  hybrids,  are  hardy  between  the  40th 
and  44th  parallel,  and  still  farther  north  the  East  Eu- 
ropean R.  rugosa  and  such  of  its  hybrids  as  Snow- 
light,  Empress  of  the  North  and  Rosa  majalis  fl.  pi., 
are  grown  successfully.  Figs.  2181  and  2182  show  forms 
of  Rosa  rugosa;  also  Figs.  2162-C4. 

Of  the  newer  hybrids  of  R.  rugosa  now  quite  widely 
tested,  the  most  desirable  are  I.  A.  C.  (Pig.  2183),  Ames, 
Madame  Georges  Bruant  (Fig.  2184),  Madame  Charles 
Frederick  Worth,  and  Thusnelda.  Kaiserin  (Fig.  2185)  is 
also  to  be  commended.  It  is  suggestive  that  these  have 
come  from  crossed  seeds  of  what  is  known  in  Europe  as 
Rosa  rwfirosa, var.  Regeliana  (p.  1556),  and  which  we  know 
as  the  Russian  Rosa  rugosa.  The  first  two  named  came 
from  seeds  of  Rosa  Regeliana  introduced  by  the  writer 
in  1883  crossed  with  pollen  of  General  Jacqueminot,  and 
the  last  three  were  developed  from  seeds  of  R.  Regeliana 
in  Germany  as  stated  by  L.  Spath,  of  Rixdorf  near 
Berlin.  They  are  all  fine  double  Roses  of  the  class 
shown  in  Fig.  2183,  of  the  two  produced  at  Ames,  and 
all  have  retained  to  a  large  extent  the  foliage  and  habit 
of  blooming  of  jK.  rugosa.  The  Russian  R.  rugosa  as 
introduced  from  Russia  by  the  writer  is  divided  into  twa 
very  distinct  classes.     The  one  from  the  Amur  valley  in 


2183.   The  I.  A.  C.  Rose  (X  3^). 

One  of  the  best  hybrids  of  Eosa  rugosa  for  the  prairie 

states.     (I.  A.  C.=Iowa  Agricultural  College.) 

North  Central  Asia  is  a  very  strong,  upright  grower 
with  lighter  colored  bark,  stronger  thorns,  thicker  and 
more  rugose  leaves,  and  larger  flowers  than  the  Japan 
type,  but  its  hips  are  smaller.  The  one  from  Russia  in 
Europe  is  spreading  and  pendent  in  habit.  When  4  ft. 
in  height  it  has  a  spread  of  top  of  fully  6  ft.    Its  leaves, 
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also  have  a  darker  shade  of  green  than  the  Japanese 
type,  and  its  buds  are  longer,  more  pointed,  and  show 
between  the  narrow  folded  petals  shades  of  rich  red  and 
crimson.  Its  clusters  of  flowers  also  differ,  as  it  has 
four  to  five  flower-buds  together, while  the  Japanese  type 
has  only  two  to  three.  In  addition,  we  now  know  by 
trial  that  both  these  Russian  types  may  be  grown  suc- 
cessfully two  degrees  farther  north  than  the  Japanese 
a.  rugosa. 

The  work  of  crossing  the  Russian  H.  rugosa  began  at 
the  Iowa  Agricultural  College  in  June,  1892.  The  pollen 
of  over  a  dozen  of  the  best  garden  varieties  was  used, 
but  that  of  General  Jacqueminot  was  used  most  exten- 
sively, as  it  produces  pollen  most  freely.  The  final 
result  was  quite  unexpected,  as  no  double  variety  with 
rugose  leaves  was  produced  when  the  pollen  of  any 
variety  was  used  except  that  of  General  Jacqueminot. 
From  497  flowers  of  H.  rugosa  fertilized  with  pollen  from 
General  Jacqueminot,  we  grew  255  plants.  From  these 
we  were  able  to  select  over  20  varieties  with  double 
flowers  ranging  in  number  of  petals  from  15  to  150, 
with  handsome  rugosa  foliage  and  surprising  vigor  of 
growth.  Nearly  all  showed  the  crimson  color  of  petals 
of  the  male  parent. 

At  the  same  time  we  pollinated  the  blossoms  of  our 
native  species  Hosa  blanda  and  Bosa  Arhansana  with 
pollen  of  General  Jacqueminot  and  other  Hybrid  Per- 
petuals,  but  wholly  without  valuable  results,  as  the 
crosses  seemed  too  violent.  Most  of  the  hybrids  showed 
modified  foliage  and  habit  of  growth,  but  all  except 
three  bore  single  flowers.  The  three  double  varieties 
■developed  blossom-buds  freely,  but  in  no  cases  have  the 
blossoms  expanded  into  perfect  flowers.  When  appar- 
ently ready  to  expand  they  began  to  turn  black  in  the 
■center  and  drop  off.  It  is  also  well  to  state  that  the 
pollen  of  White  and  Yellow  Harison  used  on  Rosa 
rugosa,  var.  Regeliana,  developed  remarkably  vigorous 
hybrids  whicli  gave  clusters  of  promising  buds,  but  up 
■to  the  present  not  a  single  flower-bud  has  fully  ex- 
panded. The  late  E.  S.  Carman,  however,  reported 
ibetter  results  with  this  cross  of  Harison's  Yellow  and 
■rugosa  (A.  G.  1890,  p.  065),  and  a  picture  of  one  of  his 
hybrids  is  shown  in  Fig.  2186.  As  in  Europe,  our 
■marked  success  has  been  with  the  pollen  of  General 
Jacqueminot,  which  seems  to  show  a  near  affinity  to  all 
the  types  of  R.  rugosa. 

With  increased  experience  other  cultivated  varieties 
will  be  discovered  that  will  cross  in  a  profitable  way  with 
R.  rugosa,  and  still  others  will  be  found  that  will  cross 
profitably  with  our  native  species.  At  present,  how- 
ever, the  east  European  R.  rugosa  seems  to  be  the  most 
.promising  progenitor  of  the  future  Roses  of  the  North- 
west. We  already  have  fine  double  varieties  with  60 
petals,  such  as  the  I.  A.  C,  with  the  rich  color  of 
General  Jacqueminot  and  the  fine  leaves  of  R.  rugosa. 
The  main  trouble  at  present  is  in  propagation.  As  with 
the  type,  the  best  hybrids  of  R.  rugosa  are  difficult  to 
grow  from  cuttings.  We  find  that  they  can  be  budded 
readily  on  strong  seedlings  of  our  native  species. 

It  may  be  in  the  near  future  that  the  seeds  of  the 
large-growing  Wild  Roses  of  the  Black  Hills  will  be 
used  by  propagators  for  stock-growing.  When  that 
time  comes  we  already  have  varieties  hardy  enough  for 
the  North  that  compare  favoralily  witli  tlie  best  varieties 
of  more  equable  climates.  Strung-growing  stocks  are 
advised,  as  the  vigor  of  some  of  the  hybrids  is  remark- 
able. On  the  writer's  lawn  is  a  bush  of  the  Ames 
variety  three  years  old  that  stands  7  ft.  high,  with 
several  stems  three-fourths  of  an  inch  in  diameter. 

J.  L.  BUDD. 

Roses  in  Southern  California.  — In  many  localities  in 
soutliern  California  tin;  (^iieeii  of  Flowers  attains  a  per- 
fection probably  found  nowhere  else.  That  this  perfec- 
tion is  not  general  tlirougiiuut  southern  California  is 
partially  owing  to  adverse  conditions,  such  as  great 
range  of  temperature  during  each  twenty-four  liours, 
heavy  fogs  at  critical  periods,  i-tc,  but  as  a  rub;,  failure 
in  whole  or  in  part  is  due  to  the  lack  of  intelligent  treat- 
ment. The  chief  obstacle  to  successful  culture  is  the 
attempt  to  produce  l)loonis  every  day  of  the  j'ear. 
Altliough  this  i)ractice  is  quite  an  impossibility  with 
any  Rose,  the  evil  is  still  persisted  in  by  ninety-nine  in 
every  hundred  possessors  of  a  garden.     While  Roses 


are  grown  in  gi-eat  profusion  in  Los  Angeles,  few,  if 
any,  do  as  well  here  as  in  Pasadena,  which,  although 
only  nine  miles  distant,  has  the  advantage  of  being 
several  hundred  feet  higher  than  Los  Angeles,  and 
therefore  less  subject  to  fog  or  great  range  in  daily 
temperature.  In  some  places  a  certain  few  Roses  will 
produce  an  astonishingly  fine  crop  of  bloom,  when  but 
a  mile  or  two  distant,  with  no  change  of  soil  and  very 
slight  difference  in  altitude,  they  will  be  utterly  worth- 
less; while  a  like  number  of  other  varieties  will  give  as 
good  returns  as  those  first  mentioned.  Consequently 
the  common  inquirj'  at  a  uurserj'  as  to  "What  are  the 
best  dozen  Roses  I  can  grow?"  is  usually  met  by  the 
equally  pertinent  C{uery:  "In  what  part  of  the  city  do 
you  live?" 

Many  Roses  do  fairly  well  everywhere,  and  among 
these  Duchesse  de  Brabant  more  nearly  produces  a  con- 
tinuous crop  of  blossoms  than  any  other.  For  this 
reason  it  stands  in  a  class  by  itself  and  is  not  consid- 
ered in  the  appended  list  of  the  best  dozen  Roses  for 
southern  California,  though  every  one  sliould  grow  at 
least  one  bush  of  this  variety.  Along  with  the  Duchesse 
might  well  be  placed  the  Polyantha  Madame  Cecil 
Brunner,  and  the  climbers  Cherokee,  Banksia,  Ophire 
(or  Gold  of  Ophir),  Beauty  of  Glazenwood  or  Fortune's 
Double  Yellow.  All  these  produce  most  wonderful 
crops,  but  none  more  so  than  the  last  mentioned,  which 
in  favored  regions  produces  a  wealth  of  flowers  simply 
dazzling  to  behold.  Many  well-known  Californian 
writers  assert  that  Gold  of  Ophir  and  Beauty  of  Glazen- 
wood are  one  and  the  same  Rose,  but  this  is  by  no 
means  the  case  and  the  writer  can  furnish  satisfactory 
ocular  proof  to  any  who  choose  to  doubt  this  statement. 
Gold  of  Ophir  was  here  for  many  years  before  the  other 
made  its  appearance,  and  some  of  the  original  plants 
are  still  growing  on  many  of  the  old  homesteads  of  Los 
Angeles  and  vicinity. 

All  the  Roses  named  thus  far  are  worthy  of  a  place  in 
any  garden.  One  of  the  chief  causes  of  failure  by  the 
average  amateur  is  the  lack  of  an  intelligent  knowledge 
of  the  j>l«iiit's  first  requirement  — recurring  periods  of 
absolute  rest.  These  necessary  resting  periods  are  best 
secured-  by  the  withholding  of  the  water  supply.  Most 
amateurs,  and  a  majority  of  self-styled  "gardeners," 
persist,  against  all  rules  of  common  sense,  in  planting 
Roses  either  in  the  lawn  or  in  mixed  borders  with  other 
plants.  In  either  case,  all  but  the  Roses  require  a  con- 
stant watering.  Having  planted  in  this  fashion,  the 
grower  has  cast  away  all  chances  of  first-class  results. 
Rose  beds  should  never  be  made  a  feature  in  landscape 
gardening,  as  the  plants  when  dormant  and  judiciously 
pruned  are  unsightly  objects  at  best.  The  most  obscure 
spot  obtainable  with  the  proper  exposure  is  the  place 
to  grow  flowers.  To  obtain  the  best  results  the  Rose 
requires  the  same  amount  of  rest  here  that  it  secures 
where  the  winter  season  leaves  the  grower  no  alterna- 
tive. But  the  same  amount  of  rest  may  here  be  given 
semi-annually,  with  equally  as  good  and  perhaps  better 
results  than  is  possible  with  one  long  annual  period  of 
inactivity. 

The  writer  firmly  believes  that  with  a  proper  exercise 
of  intelligence  in  the  selection  of  varieties  and  subse- 
quent care  of  plants,  better  results  can  be  obtained  in 
California  than  in  any  otlier  state  in  the  Union.  Though 
some  few  localities  must  be  excepted,  they  form  but  a 
very  small  area  and  may  be  passed  with  a  mere  men- 
tion of  their  existence.  Climate  is  the  all-important 
feature  of  Rose  culture  in  this  section,  and  if  that  be 
satisfactory  the  character  of  the  soil  makes  little  dif- 
ference. Our  dry  sununer  air  is  a  serious  drawback  to 
the  growth  of  numy  Roses,  there  being  few  places  where 
Moss  Roses  thrive,  and  these  must  be  grown  in  whole 
or  partial  shade.  Niplietos  and  Marechal  Neil  are  good 
examples  of  Roses  requiring  partial  shade  if  good  re- 
sults are  desired.  Many  localities  cannot  grow  the  two 
last  mentioned,  or  such  as  Perle  des  Jardins,  Meteor, 
Catherine  Mermet,  Francisca  Kruger,  Reine  Marie 
Henriette,  and  many  others,  on  account  of  mildew. 
Even  among  varieties  whose  buds  are  inmuine,  it  is 
often  impossible  to  get  foliage  unaffected.  Injudicious 
watering  is  more  largely  to  blanu^  for  these  unfavorable 
conilitions  than  any  other  agency.  Laurette  is  a  Rose 
which  often  produces   the   only   perfect   flowers   to  be 
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found  among  a  uundred  varieties,  and  this  is  particu- 
larly the  case  in  places  visited  by  heavy  frosts,  Lau- 
rette  remaining  unscathed,  whihi  all  others  are  more 
or  less  blasted.  The  great  Rose  of  the  eastern  United 
States,  American  Beauty,  is  almost 
a  complete  failure  here  and  is  not 
worth  growing  except  in  a  very 
few,  well  -  favored  gardens,  and 
even  there  it  is  far  from  being 
perfect. 

Many    Roses,   too,    are    of    little 
value     here    unless    budded    or 
grafted.     Of    this    class   Marechal 
Niel  is  the  most  striking  example. 
Instances  may  be  found  where  this 
Rose  has  thrived  unusually  on  its 
own    roots,    but    such    cases    are 
marked  exceptions.    Some  few  peo 
pie   maintain   that   all    Roses    are 
best  on  their  ov/n  roots,  but  such 
opinions  are  easily  refuted  by  con- 
sulting  any   of  our  veteran 
rosarians.   The  undersigned 
does  not  advise  the  purchase 
of  any  such  stock,  no  matter 
how  much  is  claimed  for  it, 
or  how  widely  advertised  it 
may  be.    The  best  Roses  he 
has    ever    seen   were    root- 
grafted,    but  of  course  this 
procedure  ii   too  e\pensi\e 
for  the  general  nurseryman, 
and    th(    bulk  of   our   loc  il 


winter  and  spring,  na,  France  for  many  years  was  the 
leading  Rose  in  California  and  grew  well,  budded  or  on 
its  own  roots,  in  almost  any  locality,  but  is  now  rapidly 
becoming  a  thing  of  the  past,  though  it  can  never  be 
wholly  discarded,  for  it  is  still,  in  a  few  gardens,  the 
quc(n  ot  the  tainilj  Its  nuoluntary  ntinnuiit  from 
our  Rose  girdcns  is  due  entirely  to  i  du  buk 
thracnose),  which  iffccts  many  other  pi  uits  th  in  tlu 
Iios( ,  but  seems  to  have  i  special  liking  for  La  Prance 
Thus  1 11  no  cure  has  been  tound 


2184.    Full-blown  flower  of  Madame 

Georges  Bruant  Rose.     Natural  size 


stock  is  budded  on  Manetti  or  Maiden's  Blush,  though 
the  Dog  Rose  {Rosa  canina)  and  even  the  Banksia 
are  often  used.  Those  Roses  grown  on  their  own  roots 
are  usually  propagated  from  hardwood  cuttings,  grown 
out  of  doors,  and  December  is  usually  the  best  month, 
though  the  writer  has  successfully  rooted  them  from 
October  to  March,  according  to  the  variety. 

Rust  bothers  us  but  little;  likewise  scale,  though  in 
many  neglected  gardens  the  bush  and  climbers  alike 
may  be  found  covered  with  both  the  rose  scale  and  the  red 
scale  of  f,he  orange.  Fuller's  rose  beetle  is  a  nuisance 
only  in  small  areas,  but  green  aphis  is  quite  a  pest  in 


Below  will  be  found  a  list  of  the  best  dozen  bush 
and  half  dozen  climbing  Roses  for  southern  Cali- 
fornia, compiled  from  lists  furnished  the  writer  by 
the  best  six  nurserymen  and  growers  in  Los  Angeles. 
An  increasing  demand  for  Maman  Cochet  is  quite 
maiked,  and  the  few  White  Maman  Cochet  yet  grown 
here  seems  to  mark  it  as  the  coming  white  Rose  for  this 
section. 

The  following  lists  place  the  varieties  in  the  order  of 
their  desirability  for  either  florist  or  fancier,  when 
grown  out  of  doors : 

Bush  Roses. — Marie  Van  Houtte,  Madame  Lambard, 
Maman  Cochet,  Papa  Gontier,  Kaiserin  Augusta  Vic- 
toria, Laurette,  The  Bride,  Catherine  Mermet,  Meteor, 
Perle  des  Jardins,  Caroline  Testout,  Elise  Sauvage. 

CZi/w&e»-s.  — Lamarque,  Marechal  Niel,  Climbing  Sou- 
venir de  Wootton,  R^^ve  d'  Or,  Reine  Marie  Henriette, 
Gloire  de  Dijon.  This  list  will  be  found  to  be  the  best 
for  Los  Angeles  and  vicinity  in  general.  The  intelli- 
gent nurseryman  or  careful  purchaser  should  be  able 
to  make  the  slight  changes  required  by  peculiar  condi- 
tions. 

To  Mr.  Frank  Huston,  nurseryman  of  Los  Angeles, 
the  writer  is  indebted  for  many  valuable  points  con- 
tained in  this  article ;  also  to  Mr.  Wm.  S.  Lyon,  whose 
little  booklet,  "Gardening  in  California,"  contains  the 
best  practical  treatise  on  Rose-growing  ever  published 
on  this  coast.  Ernest  Braunton. 
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Some  Recent  Rose  Hybrids  (Rosa  muitttiora,  B.ru- 
gosa  and  I?.  Wichuruiana  crossed  with  varioits  tt/pes). 
—  It  is  now  about  sixteen  years  since  the  undersigned 
became    interested    in    hybridizing    Roses,   especially 


•^ 


2185.   Rosa  rugosa,  var.  Kaiserin  (X  3^). 

It.  multiflora  (the  Japanese  type),  H.  rugosa  and  It. 
Wichuraiaiia.  The  earliest  experiments  were  made 
with  li.  multiflora,  the  object  being  first  to  obtain 
colored  flowers  and  afterwards  to  get  double  ones,  but 
always  to  keep  the  hardiness  and  habits  of  growth  of 
If.  multiflora.  There  are  few  pillar  or  half -pillar  Roses 
that  will  stand  our  New  England  climate  without  pro- 
tection, and  therefore  this  type  was  chosen  as  the 
hardiest,  and  effort  was  made  to  retain  its  strong 
constitution  and  later  to  get  other  improvements. 
How  far  the  writer  has  been  successful  may  be 
judged  by  his  exhibits  at  the  Massachusetts  Horti- 
cultural shows  and  by  a  visit  to  the  Arboretum. 
This  work,  started  by  some  others  as  well  as  the 
undersigned,  has  been  the  means  of  having  these 
new  types  of  Roses  taken  up  by  the  growers,  and 
there  are  many  possibilities  for  improvement. 
There  seems  to  be  no  reason  why  they  should  not 
be  as  fine  for  use  in  the  garden  as  the  Hybrid  Per- 
petuals  are  for  flowers. 

The  first  cross  made  by  the  writer  was  with  General 
Jacqueminot,  R.  tnultiflora  being  the  female  parent, 
and  the  result  was  anything  but  satisfactory.  At  last  a 
break  was  made.  All  sorts  of  forms  were  secured,  some 
resembling  both  parents  in  flower  and  foliage,  but 
most  of  them  were  worthless.  Two  were  saved,  one 
with  large  clusters  of  double  purplish  Roses,  fully 
as  large  as  Jacqueminot,  with  a  big  stem  closely  set 
with  heavy  spines,  a  long,  rampant  growth  unlike 
either  parent,  the  foliage  of  a  Hybrid  Perpetual  and 
flowers  in  clusters  of  10  to  20.  The  other,  the  widely 
known  Dawson  Rose  (silver  medal  Mass.  Hort.  Soc. 
1894)  has  large  clusters  of  bright  rose  flowers,  20  to  40 
on  a  stem,  bright  shiny  foliage  and  a  strong  growth, 
sometimes  running  up  15  feet  or  more  in  height.  The 
writer  again  crossed  li.  multiflora  with  Madame  G. 
Luizet  and  obtained  a  half-climbing  plant  with  large, 
single  white  flowers  in  clusters.  An  attempt  was  then 
made  to  cross  these  three  crosses  with  other  choice 
Roses  for  still  further  improvement,  but  no  perfect 
seeds  were  made  except  on  the  Dawson.  By  crossing 
the  Dawson  with  other  Roses  several  fine  forms  have 
been  secured,  beautiful  types  of  cluster  Roses,  single, 
semi  double  and  double,  all  more  or  less  with  the  habit 
of  Jf.  multiflora  in  the   truss  and  with  white,  peach, 


salmon,  red  and  purple  flowers.  Attempts  have  been 
made  in  crossing  the  Yellow  Harison  Rose  with  the 
Dawson  and  R.  multiflora,  but  so  far  with  no  encour- 
aging results.  The  writer  now  has  about  500  hybrids, 
three  years  old,  made  with  differing  varieties  of  Hybrid 
Teas  and  Yellow  Harison  on  the  Dawson,  with  results 
still  to  be  determined.  All  these  were  crossed  out  of 
doors  with  every  precaution  possible,  but  the  results 
are  not  so  likely  to  be  as  good  as  when  the  work  is  done 
under  the  more  perfect  control  of  the  greenhouse.  A 
cross  between  the  Dawson  and  Crimson  Rambler  has  so 
far  resulted  in  a  single  deep  pink  flower  borne  in 
clusters. 

In  crossing  R.  rugosa  with  Jacqueminot  every  con- 
ceivable form  was  obtained,  some  with  narrow  pointed 
petals,  some  semi-double  and  others  single,  dark  and 
light  colors.  One  had  a  deep  rich  crimson  flower,  darker 
if  anything  than  Jacqueminot, very  fragrant,  with  strong, 
heavy  foliage,  showing  the  influence  of  both  parents. 
This  seemed  like  a  promising  foundation  for  a  fine  race 
of  hardy  Roses,  but  for  five  years  all  efi:orts  to  get  a 
single  hip  to  mature  when  fertilized  with  others  have 
been  in  vain.  This  is  the  Arnold  Rose  and  received  the 
silver  medal  of  the  Massachusetts  Horticultural  Society 
in  1893.  In  this  batch  of  seedlings  was  one  that  was 
very  double  and  in  color  like  Magna  Charta,  but  unfor- 
tunately some  one  else  wanted  it  and  one  day  it  disap- 
peared from  the  nursery.  The  writer  has  also  crossed 
R.  rugosa  with  Yellow  Harison,  but  as  yet  has  obtained 
no  yellow  Roses  of  the  Rugosa  type.  On  the  contrary, 
they  are  the  biggest  lot  of  mongrels  one  ever  saw,  in 
both  foliage  and  flower.  The  Rugosa  foliage  is  com- 
pletely obliterated,  and  the  Harison  retained,  while  the 
flowers  are  small  and  generally  a  dirty  salmon  color. 
The  writer  was  so  disgusted  with  the  lot  that  he  threw 
them  all  away  after  working  more  than  four  years  on 
them. 

Attention  was  next  given  to  R.  Wichtiraiana.  The 
possibilities  of  crossing  this  seem  to  be  unlimited.  No 
Rose  that  the  undersigned  has  ever  tried  yields  so 
readily  to  hybridizing.  The  first  attempt  was  with 
Jacqueminot,  always  using  R.  Wichuraiana  as  the 
mother  plant.  The  results  were  excellent.  While  some 
plants  were  nearly  R.  W icliuraiana  they  were  entirely 
different   in   sha  e  and  color;    they  had    the  clusters. 


2186.  A  Rugosa  hybrid— Harison's  Yellow  X  R.  rugosa  (X  %). 
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but  the  habit  was  half-scandent  instead  of  prostrate. 
The  first  to  bloom  was  single,  delicate  rose  with  a  nearly 
white  center,  a  rampant  grower,  attaining  6-8  feet  in  a 
season;  foliage  fine,  somewhat  resembling  the  Bour- 
bons, but  also  retaining  the  gloss  of  M.  Wichuraiana. 
So  far  it  has  produced  no  seeds.  Another  was  of  medium 
growth,  with  bright  shiny  leaves  and  clusters  of  double 
purplish  pink  flowers,  fading  to  lilac.  The  best  of  the 
lot  has  been  named  W.  C.  Egan,  and  received  the  silver 
medal  of  the  Massachusetts  Horticultural  Society  in 
189(5.  This  is,  without  doubt,  one  of  the  finest  hybrids 
of  li.  Wichitraiana  at  present.  The  flowers  are  in 
large  clusters  and  very  double,  of  a  delicate  flesh  color, 
resembling  Souvenir  de  la  Malmaison  almost  exactly, 
but  somewhat  smaller;  the  foliage  is  also  like  Malmai- 
son but  brighter.  It  is  perfectly  hardy  in  the  nursery 
and  elsewhere  without  protection. 

Next  JR.  WicJuiraiana  was  fertilized  with  pollen 
from  JR.  setigera,  and  while  decided  crosses  were  ob- 
tained the  results  were  not  altogether  satisfactory. 
One  of  the  best  was  saved  for  future  use.  The  flowers 
are  in  color  near  H.  setigera,  and  the  growth  prostrate 
as  in  H.  TTic/airw iaH«,  but  shorter  jointed.  The  plant 
is  very  hardy.  H.  Wichuraiana  was  next  crossed  with 
a.  rugosa,  with  more  than  pleasant  results;  Lady  Dun- 
can, silver  medal  from  the  Massachusetts  Horticultural 
Society  in  1900,  having  the  prostrate,  long,  rampant 
growth  of  the  mother,  while  the  Rugosa  blood  shows  in 
the  foliage  spines  and  flowers,  these  last  being  a  warm, 
lively  pink  and  making  a  delightful  contrast  to  the  yel- 
low stamens.  Another  is  somewhat  deeper  in  color  but 
of  less  vigorous  growth.  A  curious  fact  concerning 
these  extreme  crosses  is  that  not  one  of  the  Wichuraiana 
hybrids  described  above  will  set  seed,  no  matter  how 
treated.  Prom  H.  Wichuraiana  impregnated  by  Crim- 
son Rambler  has  been  obtained  thus  far  only  single, 
pale  pink  bloom  and  foliage  intermediate  between  the 
two,  but  with  the  creeping  habit  of  the  mother.  JR. 
Wichuraiana  fertilized  by  Belle  Siebrecht  loses  its 
character  except  to  a  slight  degree  in  the  foliage;  the 
habit  is  erect,  strong  and  with  stout  spines ;  the  flowers 
are  single,  rosy  pink.  This  plant,  if  it  will  set  seeds, 
may  produce  an  entirely  new  strain.  H.  Wichuraiana 
crossed  with  Clothilde  Soupert  makes  plants  less  vigor- 
ous than  itself;  the  foliage  recalls  both  parents  and  the 
double  flowers  are  in  color  like  Soupert.  H.  Wich- 
uraiana crossed  with  JR.  Indica,  var.  carnea  has  pro- 
duced one  with  rich  crimson  flowers,  single,  with  foli- 
age neither  as  glossy  nor  as  strong  as  its  mother,  but 
with  the  same  creeping  habit:  unnamed  silver  medal, 
Massachusetts  Horticultural  Society,  1899;  this  bids 
fair  to  be  the  forerunner  of  a  fine  race.  R.  Wichuraiana 
crossed  with  Triomphe  de  Luxembourg  (hyb.  China) 
has  given  several  distinct  forms,  one  with  double  rosy 
purple  flowers  in  clusters  and  creeping  habit;  another 
is  double,  light  pink  with  shining  leaves.  JR.  Wich- 
uraiana crossed  by  Bardon  Job  has  given  a  single-clus- 
ter Rose  similar  to  Carmine  Pillar,  and  the  writer  has 
many  other  crosses  between  B.  Wichuraiana  and  dif- 
ferent Tea  Roses  and  i?.  repens  (arvensis)  with  double 
and  single  flowers  ranging  in  color  from  white  to  rosy 
pink  and  salmon;  there  are  few  of  these  seedlings 
which  do  not  have  some  merit,  and  all  can  probably 
be  improved.  The  crosses  between  R.  Wichtiraiana, 
Jacqueminot,  JR.  rugosa  and  Belle  Siebrecht  will  not 
bear  seeds,  but  those  with  varieties  of  JR.  Indica  bear 
seeds  freely.  Attempts  will  now  be  made  to  cross  those 
of  satisfactory  color  with  the  Hybrid  Perpetuals  and 
Hybrid  Teas. 

Several  seedlings  of  crosses  between  Crimson  Rambler 
and  Wichuraiana  have  recently  flowered.  The  result  was 
extraordinary,  no  two  being  alike  and  each  individual 
was  a  different  shade  of  color,  ranging  from  a  pale  rose 
to  a  deep  rosy  purple  and  from  single  to  double.  The 
best  of  this  cross  is  a  very  double  Rose,  larger  than 
Crimson  Rambler.  Compared  with  the  carnations  Melba 
and  Marquis,  the  fresh  flowers  are  nearer  to  Melba, 
while  the  flowers  of  a  week  old  are  nearer  to  Marquis. 
They  are  so  near  the  color  of  these  two  carnations  that 
put  in  the  midst  of  the  two  flowers  it  is  almost  impos- 
sible to  tell  the  difference  between  the  two  carnations 
and  the  Rose.  The  habit  is  of  Wichuraiana,  and  the 
foliage  is  more  brilliant.    The  plant  grows  5  to  6  feet' 


in  a  season,  lying  close  to  the  ground.  There  is  no 
doubt  that  this  is  one  of  the  best  hybrids  of  Wichuraiana 
yet  known  regarding  color,  foliage  and  flower. 

In  summing  up  the  experiments  of  these  hybrids,  it  is 
well  to  say  that  possibly  more  highly  colored  Roses 
might  have  been  produced,  but  it  would  have  been  at 
the  expense  of  their  hardiness. 

In  making  these  crosses  the  writer  has  always  care- 
fully removed  the  stamens  before  there  were  any  signs 
of  anthers  opening,  cutting  through  the  petals  while  in 
bud.  A  gauze  covering  was  placed  over  the  flowers  both 
before  and  after  impregnation,  to  guard  against  insects. 
To  keep  the  record,  names  and  date  on  a  small  wooden 
tally  were  attached  to  the  cluster.  Sometimes  the  yield 
in  seeds  is  poor  enough,  only  one  in  a  hip  and  many 
times  none.  The  writer  is  always  doubtful  of  the  cross 
when  the  fruit  is  too  full  of  seeds.  As  R.  Wichuraiana 
opens  after  the  other  Roses  have  passed,  it  is  a  good 
plan  to  pot  vip  a  few  and  bring  them  into  the  green- 
house in  March;  they  will  then  bloom  at  the  same  time 
the  Hybrids,  and  others,  are  in  flower  out  of  doors.  All 
Roses  can  be  prepared  and  pollinated  in  the  greenhouse 
more  easily  and  with  better  results  than  in  the  open  air. 
When  the  plants  are  protected  from  bad  weather  there 
is  less  danger  that  rain  or  dew  will  interfere  with  one's 
labors.  A  sharp  knife,  a  pair  of  forceps,  some  fine 
gauze  and  a  good  hand-lens  are  sufficient  tools  for  the 
work.  Always  examine  the  stigma  to  see  if  it  is  ripe, 
and,  after  applying  the  pollen,  look  again  to  see  that 
there  is  plenty  and  in  the  right  place.  If  the  flowers 
which  are  to  furnish  the  pollen  are  gathered  early  in 
the  morning  and  then  placed  on  a  pane  of  glass  in  a 
warm  greenhouse,  the  anthers  can  be  opened  much 
easier  than  if  left  longer  on  the  plant.  Moreover,  there 
is  less  risk  of  the  pollen  having  been  contaminated  by 
insects.  Jackson  Dawson. 

Propagation  of  Roses.  — The  Rose  is  propagated  by 
seeds,  cuttings,  grafting  or  budding,  by  layers  and  by 
division.  The  genus  is  so  large  and  diversified  and  our 
requirements  are  so  many  that  the  whole  art  of  the 
propagator  is  needed  to  satisfy  the  claims  of  the  Queen 
of  Flowers. 

(See^Zs.  — Roses  are  grown  from  seeds  not  only  to  ob- 
tain new  varieties  but  also  because  many  true  species 
are  economically  procured  in  this  way,  e.  g.,  R.  canina, 
R.  multiflora,  R.  ferruginea,  R.  rugosa,  R.  ruhiginosa, 
etc.  The  seeds  should  be  gathered  in  autumn  and  at 
once  stratified  with  moist  sand  or  allowed  to  ferment 
in  tubs,  with  a  little  water  and  kept  in  a  fairly  warm 
place.  When  well  rotted  they  can  be  easily  rubbed  and 
washed  clean  and  should  be  planted  at  once,  either  in 
carefully  prepared  and  well-manured  beds  out  of  doors 
or  in  pans  or  flats  in  a  cool  greenhouse.  It  is  sometimes 
advised  that  the  hips  should  first  be  dried  and  then 
rubbed  clean,  but  this  method  often  causes  delay  in 
germination,  a  matter  suflicientlj'  troublesome  without 
additional  complications.  Whether  they  are  planted  un- 
der glass  or  in  the  garden  it  is  difficult  to  forecast  their 
coming  up.  It  may  be  within  a  few  weeks,  e.  g.,  R. 
multiflora  under  glass;  or  at  the  beginning  of  the  sec- 
ond growing  season  after  planting,  e.  g.,  Sweetbrier 
seed,  planted  out  of  doors  in  November,  1898,  may  be 
expected  to  germinate  in  the  spring  of  1900,  while  R. 
rugosa  sown  at  the  same  time  may  come  up  thp  follow- 
ing spring,  i.  e.,  in  1899,  or,  a  season  intervening,  it 
will  appear  with  the  Sweetbrier  in  1900.  Stratifying  or 
fermenting  the  seeds  tends  to  secure  uniform  germina- 
tion within  a  reasonable  time.  It  has  also  been  sug- 
gested, and  many  things  confirm  the  idea,  that  early 
gathering  helps  to  hasten  germination;  in  other  words, 
do  not  wait  for  excessive  ripeness,  but  pick  the  hips  as 
soon  as  the  seeds  harden,  some  time  before  the  fruit  is 
deep  red.  Until  these  matters  are  better  understood,  all 
Rose  seed  sown  out  of  doors,  either  in  autumn  or  spring, 
should  be  mulched  2  in.  deep  with  pine  needles  or  other 
litter.  Frequent  examinations  should  be  made  in  spring 
and  the  covering  at  once  removed  when  the  seedlings 
appear;  if  they  do  not  appear  let  the  mulch  remain  to 
keep  down  weeds  and  retain  moisture  in  the  seed-bed. 
Pans  or  flats  in  which  seed  has  been  planted  should  be 
kept  at  least  18  months  before  discarding,  with  the  soil 
always  moist.    Notwithstanding  the  difficulties  of  ger- 
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mination,  the  young  seedlings  make  most  satisfactory 
growth  and  can  generally  be  transplanted  into  nursery 
rows  when  one  year  old.  When  two  years  old  they  are 
fit  for  permanent  planting.  A  winter  protection  of  pine 
boughs  is  helpful  to  the  young  plants.  Some  seedling 
Roses  are  extremely  precocious,  blooming  before  they 
are  one  year  old,  e.  g.,  some  Hybrid  Perpetuals  and  Poly- 
antha  Roses.  The  first  flowers  of  seedling  Roses  do 
not  always  indicate  their  real  character;  in  hybridizing 
it  is  well  to  wait  for  the  second  or  third  season  before 
discarding. 

Cuttings.  — These  are  a  common  means  of  propaga- 
tion, both  under  glass  and  out  of  doors.  Under  glass 
short  cuttings  2-3  in.  long  can  be  made  in  November 
and  December  from  wood  of  the  current  year's  growth. 
They  should  be  planted  in  sand,  in  fiats  or  pans,  and 
kept  in  a  cool  greenhouse.  They  root  in  February  or 
March,  and  can  either  be  potted  in  thumb-pots  or  kept 
on  in  flats  until  May  or  June,  when  they  should  be 
planted  out  in  rich  beds ;  salable  plants  are  obtained  in 
October.  This  is  a  good  way  to  strike  Ji.  setic/era  and 
its  varieties.  Crimson  Rambler  and  its  allies,  Ji.  multi- 
flora,  H.  polyantha,  and  their  offspring,  R.  Wichurai- 
ana,  Madame  Plantier  and  doubtless  many  others. 
Hosa  Indica,  in  all  its  forms,  all  tender  species  and 
many  Hybrid  Perpetual  Roses  are  propagated  by  cut- 
tings of  hardened  wood  grown  under  glass;  Peter  Hen- 
derson says  the  wood  is  in  the  best  condition  when  the 
bud  is  "just  open  enough  to  show  color."  Blind  eyes 
can  also  be  used,  and  the  smaller  wood  is  better  than 
the  strong  rampant  growths.  Plant  in  sand  in  a  warm 
house;  bottom  heat  and  a  close  frame  are  often  used 
but  are  not  necessary.  The  cuttings  are  from  l}2-2  in. 
long;  single  eyes  strike  readily. 

In  the  open  air  cuttings  of  ripened  wood  can  be  planted 
in  spring  in  V-shaped  trenches  in  carefully  prepared 
and  well-manured  ground.  They  make  strong  plants  in 
autumn.  Wood  of  the  season's  growth  is  gathered  be- 
fore severe  frost,  cut  into  6-in.  lengths,  tied  in  bundles, 
and  stored  through  the  win- 
ter by  burying  in  sand.  When 
planted,  one  eye  only  should 
show  above  ground.  This 
method  is  recommended  for 
the  hardy  varieties  named 
above  for  propagating  from 
short  cuttings    under    glass. 


2187, 


Short  hardwood  cuttings  of  Rosa  setieera. 

A  single  cutting  is  shown  at  the  left. 


but  will  not  give  such  a  large  percentage  of  rooted 
plants.  It  is  highly  probalile  tliat  some  Moss  Roses, 
li.  lueida.  It.  Carolina,  If.  s/iiiiosissinia,  etc.,  Roses 
which  sucker,  could  be  propagated  by  cuttings  of  root 
or  rootstock,  but  no  systematic  attempt  has  been  made 
in  this  direction. 

Buddim)  and  Gra ft inr/.— These  are  old  and  well-es- 
tablished methods  of  propagation.  Buddiiifj:  in  for(Uf,'n 
nurseries  is  practiced  in  the  open  air  in  .Iiuie  and  July, 
with  us  in  July  or  August.  A  dormant  sliield  bud  is 
employed.  The  stock  is  li.  Manetfi,  M.  canina,  or  any 
good  brier,  or  IL  multiflora;  in  Holland  H.  Carolina  is 
esteemed.    In  European  nurseries  JR.  canina  is  used 


for  standard,  H.  Manetti  for  dwarf  stocks.  Under  glass 
Roses  are  budded  also,  with  a  shield-bud,  at  any  season 
when  the  bark  slips,  using  for  stock  a  vigorous  variety. 
About  Boston  the  yellow  and  white  Banksian  Roses 
once  had  high  local  repute  for  stock  for  Tea  and  other 
tender  kinds. 

Grafting  Roses  in  the  open  air  in  this  country  is  not 
often  employed,  but  in  the  South  Hybrid  Perpetual  and 
other  hardy  Roses  are  said  to  be  root-grafted  in  winter 
(very  much  as  apples  are  root-grafted),  tied  in  bundles, 
stored  in  sand  and  planted  out  in  early  spring,  the 
worked  portion  being  set  well  below  the  surface.  Root- 
grafting  is  an  easy  and  convenient  method  of  propa- 
gation under  glass.  Jackson  Dawson's  practice  is  to 
use  the  whip-  or  splice-graft,  but  the  veneer-graft  is 
also  employed,  with  bits  of  li.  multiflora  root  2-3  in. 
long  for  the  stock,  the  cion  being  somewhat  longer  but 
of  equal  diameter.  They  are  firmly  tied  with  raffia  and 
waxed;  made  into  bunches  they  are  covered  with  moist 
moss  in  an  open  frame  in  a  coolhouse  and  left  until 
united.  They  are  then  potted  off  and  grown  on  until 
they  can  be  hardened  off  and  planted  out  in  May  or 
June,  the  point  of  union  being  well  below  the  surface. 
A  specimen  of  Mr.  Dawson's  work  is  shown  in  Fig. 
2188,  the  stock  being  a  bit  of  B.  multiflora  root;  its 
age  is  about  three  months.  Bosa.  inultiflora  is  an  ex- 
cellent stock  for  garden  Roses,  since  it  does  not  sucker; 
this  great  advantage,  too,  is  also  obtained  by  using  the 
root-graft  as  above  described.  Some  of  the  commercial 
florists  use  Manetti  stock  planted  in  thumb-pots.  Cut 
back  to  the  root,  this  is  splice-grafted  and  kept  in  a 
warm,  close  frame  until  united;  they  are  afterwards 
grown  on  in  pots  until  large  enough  to  plant  out  in  the 
beds,  in  which  they  will  flower  the  following  winter. 
There  is  some  difference  of  opinion  among  gardeners  as 
to  the  respective  merits  of  own-root  and  grafted  plants ; 
just  now  many  of  the  foremost  growers  prefer  the  lat- 
ter for  forcing.  It  is  a  perplexing  question  and  could 
only  be  settled  by  a  series  of  exact  experiments  costing 
much  time  and  money.  It  is  also  quite  possible  that 
matters  of  temperature,  soil,  moisture  and  food  are 
equally  important  factors. 

Layering  .  —  This  method  is  employed  only  when  few 
plants  are  required;  it  is  cumbersome  and  wasteful. 
Layer  in  spring,  using  wood  of  the  last  year's  growth 
where  possible;  the  bark  of  the  buried  portion  should  be 
abraded. 

Division.  — This  is  an  easy  means  of  increasing 
B.  lueida,  B.  nitida,  B,  Carolina,  B.  spinosissima, 
Crimson  Moss  and  many  other  varieties  which 
sucker.  Plant  thickly  in  good  soil,  allow  them  to 
grow  from  three  to  four  years,  then  lift  and  tear 
apart.  It  will  be  found  that  the  increase  is  large 
and  that  plants  so  obtained  are  salable  after  one 
year's  growth  in  the  nvirsery.  The  year  in  the  nur- 
sery may  be  omitted  with  the  quicker  -  growing 
kinds  which  are  to  form  new  plantations  on  the 
same  estate  ^   jj_  Watson. 

Budded  Roses  vs.  Roses  on  their  own  Roots.— For 

the  average  amateur  Rose  planter,  we  cannot  too 
strongly  recommend  the  desirability  of  own -root 
plants.  Scarcely  one  planter  in  a  thousand  is  ob- 
serving enough  to  notice  the  difference  between 
"suckers"  or  sprouts  from  the  stock  of  a  budded 
Rose  and  the  variety  that  is  budded  in.  Indeed, 
upon  some  varieties  the  growth  is  so  similar  as 
not  to  be  readily  noticed  even  by  those  familiar  with 
Rose-growing.  In  consequence  many  purchasers  of 
budded  Roses  allow  these  suckers  or  sprouts  from 
the  roots  to  grow  up  and,  being  usually  of  much 
more  vigorous  habit  than  the  variety  budded  in,  they  in 
a  short  time  quite  run  out  the  bud,  and  the  purchaser 
is  left  with  nothing  upon  his  hands  but  a  natural  Rose 
of  whatever  variety  the  stock  may  have  been.  For  flor- 
ists' use  in  forcing  and  also  for  the  use  of  planters,  who 
are  thoroughly  familiar  with  such  things,  budded  Roses 
answir  equally  well  and  in  some  varieties  are  perhaps 
superior;  in  that  they  will  ])roduce  a  larger  (juantity  of 
flowers  and  force  more  easily.  The  stock  most  used  in 
western  New  York  for  budding  Roses  is  Bosa  Manetti, 
and  that  seems  to  l)e  about  the  best  adapted  for  the 
purpose.  Bosa  multiflora  de  la  Griffcerie  is  also  used 
more  or  less,  but  is  generally  considered  not  so  desir- 
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able,  since  it  is  not  as  hardy  as  the  Manetti  and  is  still 
more  likely  to  throw  up  suckers  from  the  roots,  in 
which  respect  the  Manetti  is  bad  enough.  Ifosa  canina 
(Dog  Rose)  and  Rosa  polyantha  are  largely  used  in 
Europe  as  stocks  upon  which  to  graft  Roses.  They 
have  never  been  largely  used  in  this  country,  the  Ma- 
netti seeming  to  be  the  favorite  here.  All  of  these 
stocks  are  grown  more  extensively  in  France  than  any- 
where else.  The  Rosa  Manetti  and  Rosa  multiflora 
de  la  Griffwrie  are  grown  from  cuttings  in  France,  and 
are  jShipped  from  there  at  the  end  of  the 
first  season;  when  received  here  they  are 
trimmed  back  closel}',  both  as  to  the  roots 
and  the  branches,  and  planted  the  following 
spring.  They  are  budded  the  following 
summer,  usually  the  latter  part  of  June  or 
early  part  of  July,  whenever  the  stocks  are 
in  such  condition  that  the  bark  peels  read- 
ily. The  bud,  of  course,  remains  dormant 
during  that  season,  but  the  spring  follow- 
ing the  top  of  the  stock  is  cut  off  just  above 
the  bud,  and  it  is  allowed  to  grow.  With  a 
good  season,  the  buds  usually  make  suffi- 
cient growth  to  be  salable  the  following 
fall.  The  foregoing  is  written  solely  in  ^ 
connection  with  the  outdoor  growing  of  "^' 
Roses.  Except  to  provide  good  rich  deep 
soil  of  fairly  heavy  quality,  there  are  no  special 
cultural  directions  that  the  writer  cares  to  insist 
upon. 

Rose  plants  are  not  often  attacked  by  any  fun- 
gous disease,  save  perhaps  mildew,  which  occasionally 
makes  its  appearance  consequent  to  sudden  climatic 
changes,  such  as  occur  toward  fall,  when  the  tem- 
perature may  be  at  80-90°  one  day  and  40-45°  the  next. 
An  application  of  Bordeaux  mixture  is  of  value  in 
checking  mildew. 

The  greater  proportion  of  Roses  handled  by  the 
undersigned  are  propagated  from  cuttings,  and  conse- 
quently are  on  their  own  roots.  In  growing  Roses  in 
this  way,  it  is  customary  to  take  into  the  greenhouses 
about  the  first  of  December  the  best  and  strongest 
plants  that  are  in  stock;  then  cut  them  back  so  as  to 
leave  only  two  or  three  eyes  upon  each  shoot,  pot  them 
and  place  them  in  a  cool  house,  where  they  are  allowed 
to  stand  two  or  three  weeks  without  a  great  deal  of 
heat.  They  soon  begin  to  make  roots;  and  when  the 
white  roots  show  through  the  soil  about  the  edge  of  the 
pot,  they  are  given  a  little  more  heat  and  brought  on 
more  rapidly.  They  are  then  forced  until  just  ready 
to  flower,  and  before  the  wood  has  become  too  hard 
the  plants  are  cut  back  and  the  severed  wood  made  up 
into  one-eye  cuttings,  which  are  placed  in  propagating 
beds  of  sand  and  given  gentle  bottom  heat,  where  they 
take  root  in  the  course  of  two  to  four  weeks,  accord- 
ing to  variety  and  the  condition  of  the  wood.  After 
thoroughly  rooted,  they  are  potted  into  2-  or  23^ -inch 
pots  and  grown  on  until  late  in  the  spring  or  early 
summer,  when  it  is  safe  to  plant  them  out  in  the  fields. 
There  they  will  remain  two  seasons,  usuall}',  and  by 
that  time  attain  sufiicient  size  to  be  ilug  and  marketed. 
Jackson  &  Perkins  Co. 
Rose  Forcing.  —  There  is  no  branch  of  floriculture  in 
this  country  that  in  anyway  approaches  Rose  forcing  in 
importance,  when  commercial  and  private  practice  are 
considered.  The  large  number  of  private  greenhouses 
erected  for  the  ciiltivation  of  the  Rose  by  wealthy 
people  in  this  country  within  the  last  decade  cannot  be 
adequately  estimated.  But  the  great  demand  for  choice 
Roses  among  all  classes  of  buyers  throughout  the  coun- 
try has  produced  an  enormous  increase  in  commercial 
greenhouses  specially  erected  for  growing  and  forcing 
Roses,  and  each  year  sees  some  improvement  in  the 
style  of  construction  as  well  as  in  methods  of  cultiva- 
tion. The  general  principles  of  Rose-growing  are  prac- 
tically the  same  now  as  they  were  twenty  years  ago, 
but  the  details  or  small  items,  as  many  are  pleased  to 
term  them,  are  constantly  being  improved.  To  make 
the  method  of  successful  cultivation  quite  plain  to  every 
one,  the  undersigned  will  endeavor  to  detail  closely  each 
operation,  from  the  cutting  to  the  full  bearing  plant. 
Types  of  forcing  Roses  are  shown  in  Figs.  2189  and 
2190. 


We  shall  presume  that  a  propagating  house  is  to  be 
prepared  for  starting  the  young  stock.  This  is  a  green- 
house in  which  a  bottom  heat  of  not  less  than  G0°  can  be 
maintained  as  long  as  the  cuttings  are  in  the  sand  dur- 
ing the  winter;  the  mean  temperature  of  such  a  house 
should  be  about  55  or  56°.  The  style  or  position  of  the 
house  is  of  no  great  consequence  if  the  above  tempera- 
ture can  be  maintained.  Start,  then,  by  making  a  bench 
having  space  for  sand  2>2-3  inches  deep.  Take  a  clean, 
sharp,  gritty  sand,  without  any  coarse  stones  in  it, 
spread  it  evenly  all  over  the  bench,  then  beat  it 
with  a  brick  or  block  of  wood  until  it  is  firm ;  water 
it  with  a  fine  rose  watering  pot,  and  all  will  be  ready 
for  the  cuttings.  The  best  time  to  start  prop- 
agating for  the  coming  season's  planting  is 
about  the  middle  to  end  of  January.  Hav- 
ing the  above  all  ready,  select 
good,  clean,  healthy  shoots  of  2 
or  3  eyes  in  length,  preferably, 
those  just  below  where  a  bud 
has  been  cut  ;    cut  the  bottom 


2188.    Grafting  of  Crimson  Rambler  on  Rosa  multiflora. 

Showing  plant  three  months  old.    At  the  right  is  shown  the 
detail  of  the  splice-graft. 

leaf  clean  off  close  to  the  eye;  make  a  clean  cut  diagon- 
ally across  the  shoot  just  below  the  bottom  eye.  If  the 
leaves  are  large  and  heavy,  remove  the  end  or  fifth  leaf- 
let. Then,  with  a  lath  about  2  inches  wide  laid  straight 
across  the  bench  and  held  firm  by  the  left  hand,  and 
with  a  thin  knife  in  the  right  hand,  draw  a  line  about 
1%  inches  deep  in  the  sand;  in  this  place  the  cutting, 
pressing  each  down  to  the  bottom  of  the  opening,  leav- 
ing just  enough  room  between  each  cutting  so  that  the 
leaves  do  not  overlap  each  other.  As  soon  as  the  row  is 
full,  press  the  sand  as  firmly  as  possible  around  each 
cutting;  then  give  a  good  watering  with  a  fine  rose 
watering  pot.  Repeat  the  same  operation  on  each  suc- 
cessive row  till  the  whole  are  piit  in.  Shade  from  bright 
sun  and  never  allow  the  cutting  to  suffer  for  want  of 
water.  If  the  weather  should  be  at  all  warm,  a  light 
syringing  overhead  daily  will  greatly  benefit  the  cut- 
tings; never  use  very  cold  water  on  them,  but  water  of 
about  the  same  temperature  as  that  of  the  air.  Treated 
as  above,  the  cuttings  should  be  nicely  rooted  in  about 
30  days;  and  as  soon  as  they  have  made  roots  about 
%  in.  long  they  should  be  carefully  lifted  from  the  sand 
with  a  flat  stick  to  avoid  breaking  their  roots,  and  potted 
in  2-  or  234 -inch  pots,  using  a  good  fresh  soil  with  only 
a  little  manure  added,  — not  more  than  1  part  manure  to 
8  of  soil.    As  fast  as  potted  they  should  be  placed  in  a 
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greenhouse  having  a  temperature  of  about  56°  at  night 
and  shaded  with  sheets  of  newspaper  or  similar  material 
from  briglit  sun  for  a  few  days  till  they  show  some  in- 
dication of  starting  into  growth.  The  actual  tiine  that 
shading  will  be  required  will  depend  largely  upon  the 
weather  and  the  season  of  the  year.  Do  not  over-water 
the  young  plants  at  any  stage,  but  give  just  enough  to 
moisten  the  whole  soil  nicely  when  first  potted  and  then  as 
required  afterward.  Do  not  put  them  in  the  shade  of  other 
plants,  but  place  them  where  they  will  get  the  full  bene- 
fit of  all  the  sunlight  and  plenty  of  air  as  soon  as  shad- 
ing can  be  dispensed  with;  such  treatment  will  produce 
a  clean,  healthy,  stocky  plant,  which  means  a  good  con- 
stitution. Should  greenfly  appear  on  them,  fumigate  with 
tobacco  stems  immediately.  Syringe  overhead  on  all 
bright  days.  In  about  five  to  six  weeks  from  the  time  of 
first  potting,  the  plants  will  be  ready  for  a  shift  into  a 
larger  size  pot,  — 3-inch  size  will  be  large  enough.  The 
same  class  of  soil  can  be  used  as  for  the  first  potting. 


2189.   American  Beauty,  now  the  most  popular  florist's 

Rose  in  America  (X  %). 

Tho  pioture  shows  a  specimen  grown  in  the  open. 

or  if  the  plants  are  to  be  put  into  their  season  quarters, 
i.  e.,  planted  into  benches  from  this  size,  a  little  more 
manure  can  be  added;  but  if  they  are  to  be  grown  on 
in  pots,  some  growers  will  prefer  to  give  them  a  third 
shift,  namely  into  4-inch  pots.  The  plants,  if  pi-operly 
cared  for,  sliould  bo  ready  for  this  last  shift  in  about  six 
to  eight  weeks  from  tlie  time  they  are  planted  into  4-inch 
pots.  In  this  last  shift  soil  considerably  richer  can  be 
used.  Keep  off  all  the  buds  so  as  to  have  tho  x>lants 
sturdy,  strong  and  vigorous. 

Presuming  that  this  method  has  been  followed  through 
till  the  end  of  May  or  beginning  of  June,  the  plants  will 


be  ready  for  benching  out,  or,  in  other  words,  to  be  put 
into  their  winter  quarters.  The  benches  should  hold 
4-5  inches  of  soil  and  the  bottom  slats  of  said  benches 
should  be  placed  not  less  than  K-%  in.  apart  to  allow 
for  ample  drainage.  If  plants  have  been  grown  in  these 
benches  previously,  the  benches  should  be  thoroughly 
cleaned  and  scrubbed  out  so  as  to  get  all  insects,  eggs, 
etc.,  away.  Also,  all  the  soil  or  surface  of  the  house 
underneath  should  be  scraped  very  carefully  and  swept 
out  clean,  and  practically  all  the  inside  of  the  house 
thoroughly  cleaned.  When  this  is  done,  take  two  or 
three  lumps  of  stone  sulfur  or  brimstone  and  burn  it  in 
the  house,  preferably  in  the  afternoon  while  the  sun  is 
still  hot.  As  soon  as  the  sulfur  is  set  on  fire  and  burn- 
ing suflQciently,  shut  up  the  house  as  tight  as  possible  and 
leave  it  till  the  next  morning.  After  this  the  benches 
should  be  thoroughly  washed  with  hot  lime  over  the  en- 
tire inside  surface.  The  house  is  then  ready  for  the  new 
soil  to  be  put  in.  This  should  be  composed  of  good 
fresh  loamy  soil,  preferably  of  a  rather  heavy  texture; 
to  each  part  of  manure  add  3  or  not  more  than  4  parts 
of  soil,  the  whole  thoroughly  fined  and  all  lumps  broken 
up.  This  compost  should  be  prepared  some  time  in  ad- 
vance and  be  turned  over  several  times  before  it  is 
wanted  for  the  greenhouse.  If  this  has  been  done,  all 
that  is  necessary  now  is  to  bring  in  sufficient  soil  to  fill 
the  benches.  Level  it  all  over  without  treading  or  press- 
ing in  any  form;  then  start  to  fill  the  house  with  plants. 
For  the  ordinary  varieties  such  as  Bride,  Bridesmaid, 
in  fact  nearly  all  the  Tea  varieties,  an  average  of  14-15 
inches  apart  from  plant  to  plant  each  way  is  about  the 
right  distance.  When  planting  press  the  soil  firmly 
arovmd  the  ball  of  each  plant  and  when  the  whole  house 
is  planted  water  the  plants  sufficiently  to  soak  the  soil 
to  the  bottom  of  the  bench,  but  do  not  saturate  the 
whole  of  the  soil.  It  is  far  better  to  direct  the  water 
straight  to  each  individual  plant  and  then  syringe  the 
whole;  this  will  moisten  the  other  soil  on  the  surface 
without  making  it  unduly  wet.  Give  all  air  possible  to 
the  plants  day  and  night  during  hot  weather.  Syringe 
in  very  hot  weather  twice  a  day  if  it  is  necessary  to 
keep  humidity  in  the  house  and  get  the  plants  started 
into  clean,  vigorous  growth.  This  treatment  can  be  fol- 
lowed for  four  or  five  weeks  until  the  plants  begin  to 
start  their  roots  into  the  new  soil ;  then  go  over  the' 
whole  of  the  benches  and  press  the  soil  as  firmly  as  pos- 
sible. Be  careful  not  to  break  the  plants  in  doing  so, 
but  it  is  absolutely  necessary  that  the  soil  should  be 
thoroughly  settled  and  firm.  After  this,  rake  the  whole 
surface  over  with  a  blunt -pointed  rake  so  as  just  to 
make  it  level,  water  as  before  and  as  soon  as  the  plants 
recover  from  this;  in  other  words,  as  soon  as  they  show 
they  are  starting  new  growths  mulch  the  soil  with  a  lit- 
tle manure,  but  in  putting  on  the  mulch  never  exceed 
half  an  inch  at  a  time,  as  the  plants  need  air  at  the  roots 
as  they  do  at  the  tops. 

If  the  flowers  are  not  wanted  early,  it  is  better  to 
pinch  all  the  buds  off  the  plants  as  fast  as  they  appear 
up  to  the  end  of  September.  This  gives  the  plants  an 
opportunity  to  make  strong,  sturdy  growth  and  build 
up  a  constitution  equal  to  withstand  tlie  pressure  of 
winter  forcing. 

As  the  fall  approaches  and  cooler  nights  come  on,  the 
air  should  be  reduced  proportionately  at  night,  although 
it  is  better  to  maintain  a  little  night  ventilation  as  long 
as  possible,  even  if  it  is  necessary  to  use  a  little  fire 
heat  to  expel  the  damp.  After  the  plants  begin  to  bloom 
they  will  need  careful  watching,  as  the  days  will  be  get- 
ting shorter  and  somewhat  cloudy.  It  is  important  to 
avoid  overwatering,  but,  at  the  same  time,  they  should 
never  be  allowed  to  suffer  for  the  want  of  moisture. 
Syringing  should  be  done  more  carefully  at  this  sea- 
'son  of  the  year,  or  black-spot  and  various  other  dis- 
eases may  appear. 

To  obtain  the  best  class  of  flowers  during  tho  entire 
winter  the  average  night  temperature  should  not  be  al- 
lowed to  exceed  5G°  on  bright  warm  days.  Of  course, 
with  an  al)un(lance  of  air  on,  tho  temperature  can  be  al- 
lowed to  run  Tip  to  75°,  80°  or  even  90°  on  some  very 
bright  warm  days. 

Mildew,  which  is  one  of  the  worst  pests  of  greenhouse- 
grown  Roses  in  the  fall  of  the  year,  can  be  largely 
avoided  1)V  an  abundance  of  air  at  all  times.    Should  it 
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make  its  appearance,  sulfur  on  the  heatiiifz; 
pipes  is  the  best  remedy  that  can  be  applied. 
Red  spider  also  will  become  ti-oublesome  if 
the  plants  are  allowed  to  get  dry  in  any  spots, 
or  too  high  a  temperature  is  carried.  This  can 
be  avoided  by  liberal  syringing  on  all  bright 
days,  thoroughly  soaking  the  under  side  of 
all  the  foliage. 

If  the  greenhouses  are  constructed  to  grow 
plants  on  the  solid  bed  instead  of  raised 
benches,  the  same  method  of  cultivation 
should  be  followed  and  not  more  than  5  or  6 
inches  of  soil  should  be  used  on  the  surface; 
have  a  thoroughly  drained  border  ;  in  all 
other  respects  cultivation  would  be  the  same 
as  for  bench  system.  After  the  plants  get 
into  thorough,  strong,  vigorous  growth  and 
producing  abundance  of  flowers,  say  from 
Christmas  onwards,  a  mulching  of  well-de- 
composed manure  every  five  or  six  weeks  in 
very  limited  quantities  will  be  beneficial,  and 
if  the  plants  have  made  extra  strong  growth 
and  all  the  soil  is  occupied  with  roots  in  the 
benches  towards  the  end  of  February,  liquid 
manure  can  be  applied  once  in  very  three  or 
four  weeks  with  considerable  benefit.  This 
treatment  should  carry  the  plants  success- 
fully through  to  the  end  of  their  blooming 
season. 

If  the  plants  are  kept  in  good,  healthy,  vig- 
orous condition  they  could  be  carried  through 
for  a  second  season's  work  if  necessary.  To 
do  this  it  would  be  necessary  to  dry  them  off 
somewhat,  say  through  July  and  part  of  Au- 
gust for  four  to  six  weeks,  so  as  to  ripen  the 
wood  thoroughly  without  wilting  the  leaves 
completely.  Then  they  could  be  pruned  back 
to  good,  sound,  plump  eyes  at  the  base  of  the 
strong  shoots  and  all  the  small  spray  growth 
cut  out.  Then  the  plants  can  be  lifted  with 
a  good  ball  of  earth,  so  as  to  save  as  much  of 
the  roots  as  possible,  replanted  into  new 
soil,  and  practically  treated  the  same  as 
young  stock. 

If  grafted   stock   is  preferred    instead   of 
own-root   cuttings   as  above   described,  they 
can  be  treated  according  to  regular  instruc- 
tions given  by  many  authorities  on  grafting.    Cultiva- 
tion of  these  is  in  all  respects  identical  with  the  above, 
except  as  to  the  rooting  of  the  cuttings. 

John  N.  May. 

ROSE  ACACIA.    BoUnia  hispida. 

ROSE  APPLE.    Eugenia  Jamhos. 

ROSEBAY.    Same  as  Oleander.    SeeiVermw..    Epilo- 
hium  (nig usti folium  is  sometimes  called  Rosehay. 

ROSE  CAMPION.    Lyclmis  Coronaria. 

ROSE,  CHRISTMAS.    Hellehorus  niger. 

ROSE,  JAPANESE.     Kerria  Japonica. 

ROSE  MALLOW.      Hibiscus. 

ROSEMARY  or  OLD  MAN.    See  Rosmarinus. 

ROSE  OF  CHINA.   Hibiscus  Bosa-Sinensis. 

ROSE  OF  HEAVEN.    Lychnis  Cceli-rosa. 


ROSE -OF -JERICHO 

See  Be.si(rrectioii  Plants. 


is  Anasfafica  Hierochuntica. 


ROSE  OF  SHARON.    Hibiscus  Syriacus. 
ROSE,  ROCK.     Cisius  and  Helianthemiim. 
ROSE,  SUN.    Helianthemum. 


ROSIN  PLANT. 
ROSIN  WEED. 


Silphium. 

Silphium  laciniatum. 


2190.  A  forcing  Tea  Rose  —  Mrs.  W.  C.  Whitney  (X  %). 

ROSMARINUS  (Latin,  sea-dew;  the  plant  is  common 
on  the  chalk  hills  of  the  south  of  France  and  near  the 
seacoast).  Labidkv.  Rosemary  is  a  nearly  hardy  sub- 
shrub,  with  aromatic  leaves  which  are  used  for  season- 
ing. It  has  small,  light  blue  flowers,  which  are  much 
sought  for  by  bees.  Oil  of  Rosemary  is  a  common 
preparation  in  drug  stores.  It  is  a  volatile  oil  distilled 
from  the  leaves.  The  Ivs.  are  also  used  in  making  Hun- 
gary water.  In  northern  herb  gardens  it  lasts  for  years 
if  given  well-drained  soil  and  some  winter  protection. 
Franceschi  recommends  it  for  hedges  in  S.  Calif.,  espe- 
cially for  dry  and  rocky  places  near  the  coast. 

Generic  characters:  calyx  2-lipped;  posterior  lip  con- 
cave, minutely  3-toothed;  anterior  2-cut;  corolla  with 
posterior  lip  erect,  emarginate,  anterior  lip  spreading, 
3-cut,  the  middle  lobe  longest,  concave,  declined:  per- 
fect stamens  2  ;  style  2-cut  at  apex.  The  genus  is 
placed  near  Salvia,  being  distinguished  by  the  calyx 
being  only  shortly  2-lipped,  not  hairy  in  the  throat  and 
the  connective  of  the  anthers  continuous  with  the  fila- 
ment and  indicated  only  by  a  slender  reflexed  tooth. 

officinalis,  Linn.  Rosemary.  Old  Man.  Shrub, 
2-4  ft.  high:  Ivs.  numerous,  linear,  with  revolute  mar- 
gins :  fls.  axillary,  in  short  racemes,  borne  in  early 
spring.    Mediterranean  region.    V.  3:61.  W.  M. 

ROTHROCKIA  (Prof.  J.  T.  Rothrock,  head  of  Pennsyl- 
vania forestry  dept.,  and  author  of  the  botanical  part 
of  Wheeler's  U.  S.  geological  surveys  of  the  region  in 
which  the  plant  was  discovered).  Asclepiaddcew.  A 
genus  of  a  single  species,  a  perennial  herb,  with  some- 
what woody  stems,  spreading  and  twining:  Ivs.  woolly: 
fls.  in  loose  racemes,  in  axils  of  the  Ivs.:  follicles  4—5 
in.  long,  glabrous,  fusiform,  often  used  as  a  vegetable 
where  native:  corolla  rotate,  deeply  5-cleft;  crown  sim- 
ple, inserted  at  the  junction  of  corolla  and  stamen-tube, 


1578 


ROTHROCKIA 


RUBUS 


5-parted ;  stigma  abruptly  produced  from  the  top  into  a 
column  having  a  3-crested  apex.  Syn.  Flora  N.  Amer., 
vol.  2,  part  1,  p.  403. 

cordifdiia,  A.  Gray.  Lvs.  opposite,  slender-petioled, 
cordate,  acutely  acuminate:  fls.  white  or  whitish,  in 
racemes;  corolla'- lobes  3-4  lines  long.  Along  water- 
courses near  the  borders  of  Arizona.    Cult,  in  S.  Calif. 

F.  W.  Barclay. 

ROUGE  PLANT.    JRivina  hmnilis. 

RO0PALA  (probably  a  native  name  in  Guiana).  Also 
spelled  Bopala,  Bhopala,  etc.  Protecicew.  A  genus  of 
about  40  species  of  the  tropical  regions  of  S.  America. 
They  are  mostly  woody  plants,  with  handsome  ever- 
green lvs.,  either  simple  or  pinnate:  fls.  usually  incon- 
spicuous, in  axillary  or  lateral  racemes,  pedicelled  in 
pairs,  hermaphrodite,  regular ;  perianth  cylindrical, 
rather  straight,  but  little  dilated  at  the  base;  the  limb 
somewhat  globular:  ovary  sessile;  ovules  2,  pendulous, 
orthotropous. 

A.    Hairs  rust-colored 

PdWii,  Meisn.  {R.  Corcovadinsis,  Hort.).    A  tree, 
with  branches  clothed   with  rusty  colored  woolly 
tomentum:   lvs.  1  ft.  or  more  long,  pinnate,  with 
5-8   pairs    of   Ifts.   which   are  3-5  in.   long,   on 
stout  petiolules  1  in.  or  less  long,  ovate  or  ob- 
liquely ovate,  acuminate,  acutely  serrate:   fls 
y^  in.  long,  white  or  yellowish,  in  nearly  ses- 
sile axillary  racemes  3-5  in.  long.  B.M.  G095. 

AA.    Hairs  golden. 

aiirea,  Linden.  According  to  Bel 
Hort.  1866:202,  this  species  was  named 
for  the  golden  hairs  covering  the 
upper  parts  of  the  stem  and  pet- 
ioles. Brazil.  — Rare  and  imper- 
fectly known,  but  still  offered  in 
America. 

R.  Jonghei,  Hort.,  is  a  plant  offered 
by  Siebreeht  which  does  not  appear 
in  botanical  works. 

F.  W.  Barclay. 

ROWAN.    So7-bus  Atccuparia. 

ROYAL  CROWN.    Eucomis. 

Osmunda  re- 


ROYAL  FERN. 

galls. 

ROYAL    PALM. 

regia. 


Ore  odoxa 


RUBBER  PLANTS.  Various  plants  furnish  Rubber. 
The  best  gutta  percha  is  said  to  be  produced  by  Isonan- 
dra  Gutta  (which  see),  a  native  of  India.  For  the  Rub- 
ber Tree  of  South  America,  see  2Z"<'('C((  Urasilieiisis,  Y). 
741.  The  Rubber  Tree  of  tropical  Africa  is  Landolphia 
florida;  see  B.M.  0963.  The  Rubber  Plant  of  horticul- 
turists is  Ficiis  elastica. 

RUBIA  (Latin,  red;  referring  to  the  color  of  the  dye 
extracted  from  the  root).     Utibidcece .    R.  tinctorum  is 
the    dye-plant    called     Madder,    the 
long,  fleshy  roots  of  which  are  ground 
to  powder.    According  to  Thorburn, 
Madder  furnishes  a  good  green  fod- 
der if  cut  the  second  year  when  in 
flower.    The  genus  consists  of  about 
30    species    of    scabrous,    hispid    or 
prickly  herbs  widely  scattered  about 
the  world,  mostly  in  the  temperate 
regions.      Lvs.    in    whorls  of  4-8  or 
rarely  opposite :  lvs.  small  to  minute, 
in  axillary  or  terminal  cymes,  5-mer- 
ous  ;     involucre    none  ;     calyx  -  limb 
wanting  ;    corolla   rotate    or    rotate- 
bell-shaped,  5-lobed:  ovary  2-loculed 
or  abortively  1-celled. 
tinctdrum,    Linn.    (R.   tinctbria,  Salisb.).     Madder. 
A   scandent    herbaceous    perennial:    lvs.  2-4   in.   long, 
sessile  or    very   short-petioled,  mostly  lanceolate,   not 
cordate,   in    whorls   of  4-6:    cymes  terminal,  panicled, 
spreading,  leafy.  jp_  -^^  Barclay. 


2191.  To  illustrate  the 
fruit  -  bearing  of  the 
black  Raspberry. 


ROYAL  PEACOCK   FLOWER 

Poinciana  regia. 

If  the  main  cane  or 
ROYfiNA  (Adrian  van  Royen,     stem  on  the  left  grew  in 

professor  of  botany  in  Univ.  of    ^f '''//'^n  *»''"' '^^^"^^ 
T        1  1-1    i-7"ni       ni       -i  shoot  (B)  grew  m  1900; 

Leyden;    died   17/9).    EhenHcew.    and  at  the  close  of  the 

season  of  1900,  the  whole 
cane  had  died  or  be- 
come very  weak.  If  the 
cane  had  been  examined 
in  the  spring  of  1900,  the 
bud  would  have  been 
seen  (as  above  A)  from 


Ehend.ce(f 
Roijena  Incida  is  one  of  the  old- 
time  Cape  shrubs  formerly  cult, 
under  glass  for  ornament  in  Eng- 
land and  lately  offered  in  S.  Cali- 
fornia. It  has  small  white  fls. 
about  y^  in.  across,  with  5  more 

or   less  reflexed    lobes.      Royena    which' was'To Vrow'the 
is  a  genus  of  about   13  species  of    fruit-bearing  shoot, 
evergreen  shrubs  or  small  trees, 

2  of  which  are  native  to  tropical  Africa  and  the  rest  to 
the  Cape.  The  genus  is  distinguished  from  the  4  or  5 
other  genera  of  the  ebony  family  by  the  flowers  being 
hermaprodite  instead  of  difficious  and  the  stamens  in  a 
single  series.  Other  generic  characters  (taken  from  the 
Flora  of  Trojncal  Africa):  calyx  often  accrescent  in 
fruit;  lobes  5,  rarely  4;  corolla  bell-  or  urn-shaped, 
5-cleft;  lobes  reflexed;  stamens  10,  inserted  at  the  base 
of  the  corolla -tube:  ovary  conical;  styles  or  style- 
branches  2-4:  fr.  globose  to  oblong,  leathery,  indeiiis- 
cent. 

lilcida,  Linn.  Tender  shrub:  lvs.  ovate,  the  younger 
ones  silky:  pedimcl(!s  about  a  third  as  long  as  the  lvs.: 
corolla  beil-shaped.     S.Africa.     B.R.  32:40. 


RUBUS  (Latin  name,  ultimately  connected  with 
rut)er,  red).  Rosdcew.  Bramble.  Blackberries  and 
Raspberries.  A  most  variable  and  puzzling  genus, 
containing  perhaps  200  fairly  well-marked  species  and 
numberless  intermediate  forms.  As  many  as  1,500  spe- 
cies have  been  described.  The  genus  is  particularly 
strong  in  Europe,  where  the  greatest  number  of  specific 
names  have  been  made  (see  Weihe  &  Nees,  "Rubi 
Germanici,"  1822-7;  Focke,  "Synopsis  Ruborum  Germa- 
niaj,"  1877;  Babbington,  "British  Rubi,"  1869;  W.  M. 
Rogers,  "Key  to  the  British  Rubi,"  Journ.  Botany,  1892). 
Focke  describes  72  species  inhabiting  Germany.  There 
is  also  a  large  extension  of  the  genus  in  the  Himalayan 
region,  about  50  species  being  recognized  ( J.  D.  Hooker 
admits  41  species  in  the  "Flora  of  British  India").  The 
species  extend  eastward  into  China  and  Japan.  Hemsley, 
in  his  "Flora  of  China,"  admits  41  species.  In  Japan, 
Franchet  and  Savatier  admit  22  species.  In  North 
America,  about  40  species  are  now  recognized,  but  they 
have  not  been  studied  critically,  and  it  is  probable  that 
many  more  specific  types  will  be  recognized  in  the  near 
future.  No  end  of  species  could  be  made,  but  it  is 
doubtful  whether  a  great  multiplication  of  species- 
names  would  contribute  anything  more  than  confusion 
to  the  literature  and  knowledge  of  the  genus.  There  is 
no  monograph  of  the  American  species.  The  species 
that  are  valuable  for  their  fruits  are  reviewed  by  Card  in 
"Bush-Fruits"  and  by  the  present  writer  in  "Sketch  of 
the  Evolution  of  our  Native  Fruits,"  1898.  Rubus  is 
widely  distributed  in  the  northern  hemisphere,  particu- 
larly in  temperate  and  warm-temperate  parts.  Some 
of  them  are  alpine  and  arctic.  In  tropical  countries  the 
genus  is  relatively  poorly  represented.  Oliver  admits 
only  4  in  the  "Flora  of  Tropical  Africa."  Only  2  species 
are  described  in  Grisebach's  "Flora  of  the  British  West 
Indies."  Baker  admits  3  species  in  the  "Flora  of  Mau- 
ritius and  the  Seychelles."  Hillebrand  describes  3  spe- 
cies in  "Flora  of  "the  Hawaiian  Islands."  The  southern 
hemisphere  has  few  species.  Bentham's  "Flora  Austra- 
liensis"  has  but  5  species.  Kirk's  "Flora  of  New  Zea- 
land "  mentions  only  4  indigenous  species.  There  are 
also  5  species  described  in  Harvey  and  Sender's  work 
("Flora  Capensis  ")  on  the  flora  of  the  Cape  of  Good 
Hope  region. 

Rubus  is  closely  allied  to  Rosa,  from  which  it  differs 
chiefly  in  the  structure  of  the  flower.  In  Rosa,  the 
torus  is  hollow  (formerly  said  that  the  calyx  is  hollow 
or  urn-shaped)  and  contains  the  dry  fruits  or  akenes. 
In  Rubiis  the  torus  is  convex,  conical  or  elongated,  and 
bears  the  mostly  soft  or  pulpy  fruits  on  its  surface. 
Rubi   are    chiefly   shrubs  with   stems   (canes)  that   die 
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after  one  or  two  years,  but  some  of  them  have  uerba- 
ceous  tops.  Most  of  them  are  more  or  less  prickly. 
Many  of  the  species  are  creeping,  decumbent  or  half- 
climbing.  Leaves  simple  or  compound,  alternate,  the 
compounding  on  the  pinnate  order  and  the  leaflets 
mostly  3  (several  in  some  of  the  tropical  and  oriental 
species).  The  flowers  are  mostly  white  or  rose-colored, 
usually  in  corymbs  or  racemes  but  sometimes  solitary; 
calyx  5-parted,  the  lobes  persistent; 
petals  5,  usually  obovate;  stamens 
many,  inserted  on  the  calyx-rim  or 
torus  -  rim  ;  pistils  many,  closely 
packed  on  the  torus,  usually  becom- 
ing drupelets  but  sometimes  dry 
when  ripe.  The  drupelets  are  iisu- 
ally  more  or  less  coherent  at  matur- 
ity, the  collective  body  forming  the 
"fruit"  or  "berry"  of  horticultur- 
ists. In  the  Raspberries,  the  co- 
herent drupelets  separate  from  the 
torus  at  maturity,  causing  the  berry 
to  be  hollow  or  concave  on  the  under 
side.  In  the  Blackberries,  the  co- 
herent drupelets  also  adhere  to  the 
torus,  which  separates  at  maturity  and  forms  the 
"core  "  of  the  berry. 

Relatively  few  of  the  Rubi  have  horticultural 
merit,  although  some  of  them  are  of  great  im- 
portance. As  pomological  subjects  they  are  more 
important  in  North  America  than  elsewhere  in  the 
world.  Here  we  grow  not  only  Raspberries,  which 
are  popular  elsewhere,  but  also  great  quantities  of 
improved  Blackberries,  a  fruit  that  is  little  known 
as  a  cultivated  product  in  other  countries.  These 
Blackberries  are  the  product  of  our  native  species, 
H.  nigrobaccus  being  the  chief.  Closely  allied  to 
them  are  the  Dewberries  or  trailing  Blackberries, 
which  also  have  been  developed  from  indigenous 
species,  chiefly  from  R.  villosus  and  H.  invisus. 
Although  the  European  Raspberry,  B.  Idceus,  is 
grown  in  North  America,  it  is  mostly  unreliable, 
and  the  leading  commercial  sorts  are  produced 
from  the  native  R.  occidentalis  and  R.  strigosiis 
and  from  hybrids  of  the  two.  Various  Japanese 
species,  recently  introduced,  also  produce  fruits 
■of  value. 

A  number  of  the  species  are  useful  as  orna- 
mental subjects,  particularly  the  Rocky  Mountain 
R.  deliciosus,  the  old-fashioned  Brier  Rose  {R. 
roscefolius),  Wineberry  (R.  phcenicolasms),  and 
R.  cratcpgifolius.  For  its  graceful,  finely  cut  foli- 
age, and  sometimes  for  its  fruit,  R.  laeiniatus  is 
occasionally  grown.  Some  of  the  unimproved 
native  species  are  offered  by  dealers  in  native 
plants  as  worthy  subjects  for  wild  borders  and 
rock  gardens.  The  beauty  of  most  shrubby  Rubi  de 
pends  largely  on  the  removal  of  the  canes  after  they 
have  bloomed  once.  After  flowering,  the  cane  becomes 
weak  or  may  die  outright.  It  should  be  removed  to  the 
ground.  In  the  meantime  other  canes  have  arisen  from 
the  root,  and  these  will  bloom  the  following  year.  That 
is,  the  stems  of  Rubi  are  usually  more  or  less  perfectly 
biennial:  the  first  year  they  make  their  growth  in 
stature;  the  second  year  they  throw  oiit  side  branches 
on  which  the  flowers  are  borne;  after  fruiting,  the  en- 
tire cane  becomes  weak  or  dies  (Fig.  2191).  Removing 
these  canes  not  only  contributes  to  conserve  the  vigor 
of  the  plant,  but  it  also  adds  to  its  appearance  of  tidi- 
ness. These  remarks  apply  with  particular  force  to  the 
cultivation  of  Raspberries,  Blackberries  and  Dewberries. 
For  other  accounts  of  Rubi,  see  Blackberry,  Dewberry, 
Loganberry ,  Raspberry . 

Focke  (Engler  &  Prantl,  "Die  NatUrlichen  Pflanzen- 
familien ")  divides  the  genus  Rubus   into  11    sections, 
seven  of  which  are  concerned  with  the  species  to  be 
described  in  this  work.    These  seven  are  as  follows: 
A.    Berbaceons  species:  flowering  shoots  arising  from 

the  crown  of  the  plant. 
Section  la.  Dalibarda.  Stamens  about  5:  fr.  scarcely 
juicy:  fls.  perfect,  on  creeping  leafy  stems:  Ivs. 
simple,  not  lobed.  The  present  writer  prefers  to  con- 
sider Dalibarda  as  a  distinct  genus,  and  it  is  so  treated 
on  p.  45.3  of  this  work. 


Section  1.  Chamaemorus.  Stamens  numerous:  fr. 
juicy:  fls.  dioecious,  borne  singly  on  upright  leafy 
stalks:  Ivs.  simple,  lobed.  The  Cloud-berry  or  Bake- 
apple  Berry,  of  arctic  or  subarctic  regions,  and  much 
prized  for  its  fruits,  belongs  here. 

Section  2.  Cylactis.  Fls.  perfect  or  polygamous, 
singly  or  several  together  at  the  ends  of  the  shoots: 
Ivs.  ternate  or  pediform  (5-parted),  or  sometimes  only 
lobed. 

AA.  Shrubby  species:  floiv- 
ering  shoots    arising 
from  woody  canes  of  2 
or  more  years'  growth. 
B.  Plant  sjnneless. 

Section  3.  Anoplobatus 
{bat us  is  Greek  for 
bramble).  Upright 
rather  soft-wooded 
shrubs,  usually  with 
shreddy  bark  :  large, 
lobed  Ivs.,  large  erect 
fls.,  and  broad  torus. 

BB.    Plant  spine-bearing  (exceptions  in  some 
Blackberries) . 

Section  4.  Batothamnus.  Upright  shrubs,  with 
simple  or  ternate  Ivs.,  small  leaflets  and  droop- 
ing fls.  in  mostly  short  clusters. 

Section  5.  Idseobatus.  Raspberries,  with  the  co- 
herent drupelets  separating  from  the  torus. 

Section  6.  Eubatus.  Blackberries  and  Dewberries, 
with  the  drupelets  adhering  to  the  torus  when 
ripe. 

index. 


actilitissimus,  28. 
albiuus,  22. 
albus,  16. 

Allegheniensis,  23. 
Aniericanus,  2. 
arcticus,  1. 
argil tus,  25. 
Baileyanus,  31. 
Canadensis,  21,  32. 
Chamffimorus,  1. 
coronarius,  12. 
crat£egifolius,  9. 
ciuieifolius,  28. 
deliciosus,  5. 
dumetonmi,  36. 
ellipticus,  14. 
Enslenii,  31. 
flavus,  14. 
floribunda,  12. 
floridus,  26. 
frondosus,  25. 
fruticosus,  19 
grandiflorus,  12. 


heterophyllus,  24. 
hispidus,  30. 
humifusus,  31. 
IdsBus,  15. 
invisus,  33. 
laeiniatus,  20. 
leueodermis,  18. 
macropetalus,  35. 
Menziesii,  11. 
MieMganensis,  32. 
microphyllus,  8. 
Millspaughii,  21. 
montanus,  23. 
morifolius,  10. 
neglectus,  17. 
nigrobaccus,  22. 
Nutkanus,  7. 
obovalis,  30. 
occidentalis,  18. 
odoratus,  6. 
pallidus,  18. 
palmatus.  8. 
parviflorus,  7. 


phoenicolasius,  13. 
pomponius,  19. 
Potanmi,  3. 
Randii,  27. 
roribaccus,  32. 
roscBflorus,  12. 
rossefolius,  12. 
sativus,  22. 
Savatieri,  10. 
sempervirens,  30. 
setosus,  29. 
Sinensis,  12. 
sorbifolius,  12. 
spectabilis,  11,  19. 
strigosus,  16. 
suberectus,  25,  29. 
trifldus,  4. 
triflorus,  2. 
trivialis,  34. 
ursinus,  35. 
villosus,  22,  32. 
vitifolius,  35. 
xantliocarpus,  3. 


2192.  Cloudberry— 
Rubus  Chamaemorus. 

Natural  size. 


Section  1.  Chail<emokus. 
1.  Chamaemdrus,  Linn.  Cloudberry.  Bake- 
apple-Berry.  Yellow  Berry.  Fig.  2192  (after 
Card).  Creeping:  branches  her- 
baceous, covering  the  ground, 
pubescent  or  almost  glabrous : 
Ivs.  round -cordate  or  reniform, 
shallowly  3-  to  5 -lobed,  finely 
dentate:  fls.  large  and  white,  on 
solitary  terminal  peduncles :  fr. 
large,  globular,  red  or  yellowish, 
composed  of  few  soft  drupelets,  edible.  Entirely  across 
the  continent  in  high  northern  regions,  and  reaching  as 
far  south,  in  the  East,  as  the  high  land  of  Maine  and  N. 
H.;  also  in  Eu.  and  Asia.  — The  Cloudberry  is  an  inhabi- 
tant of  peat  bogs.  It  grows  within  the  arctic  zone.  It  is 
much  prized  for  its  fruit,  which  is  gathered  from  the  wild 
in  large  quantities.  It  is  sometimes  planted  farther  south 
as  a  rock  garden  plant.  R.  arcticus,  Linn.,  a  pink-fld. 
species  with  trifoliolate  Ivs.,  occurs  in  nearly  the  same 
range,  and  produces  small  edible  berries.  This  species 
belongs  to  Section  2. 

Section  2.    Cylactis. 
2.  trifldrus,   Rich.    (R.  Americdnus,   Britt. ).    Stems 
slender  and   trailing,  1-2  ft.  long,  herbaceous,  without 
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2193.  Rubus  deliciosus,  from  the  Rocky  Mountains- 
prickles,  glabrous  or  nearly  so:  Ivs.  thin  anil  soft,  light 
green,  with  3  or  5  ovate  or  rhombic-ovate,  coarsely  ser- 
rate Ifts. :  tls.  1-3  on  each  peduncle,  small  and  white, 
the  calyx  reflexed:  fr.  small,  reddish.  Cold  swamps, 
N.  J.  west  and  north.  — Offered  as  a  rock  garden  plant 
for  moist  places. 

3.  xanthocirpus,  Bur.  &  Franchet  {B.  Potanini, 
Regel).  Trailing,  the  stems  dying  back  every  year,  the 
stems  pilose  and  weak-spiny;  Ivs.  pinnately  3-foliolate, 
the  leaflets  ovate,  acute  or  obtuse,  strongly  and  un- 
equally dentate,  the  terminal  one  twice  larger  than  the 
others:  fls.  solitary  or  twin  in  the  axils  of  the  upper  Ivs., 
the  peduncle  and  calyx  weak-prickly,  the  petals  white: 
fr.  large,  ovate,  bright  yellow,  fragrant  and  palatable, 
the  calyx  persistent.  China;  discovered  in  1885  in  the 
Province  of  Kansu,  40°  north  latitude,  and  later  found 
in  provinces  Sze-Chuen  and  Yun-nan.— Int.  into  the 
U.  S.  in  1898  by  the  Dept.  of  Agric.  through  Professor 
N.  E.  Hansen,  to  be  tried  for  its  edible  raspberry-like 
fruit.  At  Brookings,  S.  Dakota,  the  plants  suffered  from 
the  phenomenal  winter  of  1898-9,  but  mulched  plants 
have  subsequently  endured  the  winters  well. 

Section  3.   Anoplobatus. 
A.    Lvs.  mostly  7-lohecl. 

4.  trifidus,  Thunb.  Fire  Raspberry.  Strong-grow- 
ing and  erect,  7-10  ft.  tall:  lvs.  large,  palmately  ribbed, 
3-5-  or  even  7-cleft,  serrate:  fls.  subsolitary,  the  pe- 
duncles villous:  berry  of  medium  size,  scai-let,  with 
pointed  drupelets.  Japan.  — Sparingly  introduced,  and 
prized  for  its  bright  autumn  foliage  (whence  the  name 
"Fire  Raspberry"). 

AA.    Lvs.  5-  or  less-lobed. 
B.    Peduncles  mostly  1-fld. 

5.  deliciosus,  James.  Rocky  Mountain  Flowering 
Raspberry.  Fig.  2193.  Compact,  bushy  grower,  reach- 
ing 5  ft. :  lvs.  large,  orbicular  or  reniform,  shallowly 
3-5-lobed,  unequally  serrate,  somewhat  glandular:  fls. 
borne  in  great  profusion,  pure  white,  1-2  in.  across,  in 
early  summer  and  continuing  for  a  long  season :  berry 
hemispherical,  purplish  or  wine-color,  with  large,  soft 
drupelets  like  those  of  a  red  Raspberry,  edible  but  not 
esteemed  for  eating.  Rocky  Mountains,  reaching  8,000 
ft.  elevation.  B.M.  (J062.  G.C.  II.  15:537.  R.H.  1882,  p. 
35G.  F.S.  23:2404.  Gn.  18:253;  29,  p.  330;  34.  p.  231;  45, 
p.  74;  46,  p.  293.  Gt.  47:1451.  Gng.  3:325.  G.M.  41:508. 
—  One  of  the  finest  of  native  flowering  Raspberries,  and 
deserving  to  be  known.  Hardy  in  Mass.  The  fls.  re- 
semble single  roses. 

BB.  Peduncles  several- to  many-fid. 
C.  odoritus,  Linn.  Flowerino  Raspberry.  Mul- 
berry (erroneously).  Fig.  2194.  Strong-growing  plant, 
with  the  shreddy  canes  reaching  3-6  ft. :  lvs.  very  large, 
pubescent  beneath,  3-5-lobed,  the  lobes  pointed,  mar- 
gins serrate:   fls.  1-2  in.  across,  rose-purple,  several   to 


many  in  the  cluster,  the  sepals  with  a  long  point,  the 
peduncles  and  pedicels  glandular-pubescent:  berry  flat- 
tish  and  broad  (%  in.  across),  rather  dry,  light  red, 
edible  but  not  valued.  Nova  Scotia  to  Mich,  and  Georgia 
(Fla.  ?).  Gn.  34,  p.  230.  B.M.  323.  J.H  III.  31:133.- 
Prefers  rich  shady  woods  and  banks.  It  makes  a  bold 
subject  in  a  foliage  mass,  and  its  fls.  are  nearly  as  large 
as  single  roses,  although  the  color  is  less  bright.  It 
spreads  rapidly  from  the  root  and  ovei'tops  weaker  plants. 

7.  parvifldms,  Nutt.  (i?.  Nutkd.mis,  M09.).  Differs 
from  the  last  in  having  white  fls.  in  few-fld.  clusters 
and  less  glandular  peduncles.  N.  Mich,  to  the  Pacific 
coast  and  southward  in  the  Rockies:  the  western  rep- 
resentative of  R.  odoratus.  B.M.  3453.  B.R.  16:1368. 
Gn.  45,  p.  75. 

Section  4.    Batothamnus. 
A.    Lvs.  simple,  but  more  or  less  lobed. 

8.  microphyllus,  Linn.  f.  {B.  palmittus,  Thunb.). 
Spreading,  often  slender-stemmed  plant  growing  4  or  5 
ft.  tall,  with  many  short,  but  stout  nearly  straight 
spines:  lvs.  rather  small,  2-3  in.  long  as  a  rule,  narrow- 
ovate-acuminate  or  sometimes  nearly  triangular-ovate- 
acuminate,  rather  deeply  3-5-lobed  and  the  middle  lobe 
long  and  acuminate,  the  margins  very  sharp-serrate: 
fls.  white,  nearly  or  quite  %  in.  across,  with  broadly 
ovate  petals:  fr.  small  (red  ?),  of  little  value.  Japan.— 
Sparingly  introduced  as  an  ornamental  plant,  but  little 
known  here.  The  "Mayberry,"  introd.  by  Luther  Bur- 
bank,  is  said  to  be  a  hybrid  between  this  species  and 
the  Cuthbert  Raspberry  (B.  strigosus).  The  Mayberry 
is  described  as  producing  a  large  yellow  edible  berry, 
ripening  in  advance  of  the  Strawberry. 

9.  crataegifdlius,  Bunge.  Fig.  2195  (after  Card).  Strong, 
erect  or  diffuse  much  -  spreading  plant  (3-5  ft.),  with 
terete  reddish  glabrous  canes  that  bear  few  and  small 
straight  spines:  lvs.  oblong-ovate  to  cordate-ovate,  acu- 
minate, 3-5-lobed,  and  the  margin  coarsely  serrate  and 
notched:  fls.  white,  in  small  clusters  terminating  slen- 
der leafy  shoots,  about  3^  in.  across:  fr.  small,  orange- 
red,  of  no  value.  Japan.— An  excellent  plant  for  hold- 
ing banks  and  for  covering  waste  places,  and  giving 
fine  deep  reds  in  the  fall.  Perfectly  hardy  in  central 
New  York.  Burbank's  "Primus"  is  hybrid  of  this  and 
B.  vitifolius,  the  latter  furnishing  the  seed. 

10.  Savati6ri  (7?.  morifdlins,  Sieb.,  Franeh.  &  Savat. 
Enum.  PL  Jap.  (1875),  not  Muell.  1858).  Differs  from 
B.  cratcegifoliris  by  its  more  numerous  and  stronger 
prickles,  the  leaves  villous  beneath  and  deeply  cordate 
at  base,  shorter  petioles  and  shorter  and  thicker  pedi- 
cels. Southern  Japan.  — Offered  by  dealers  in  Japanese 
plants,  who  speak  of  its  pretty  fruit  ripening  in  July. 


-H'^. 


2194.  Rubus  odoratus.    (Flower  X  >^.) 

AA.    Lvs.  3-foliolate. 
11.  spect6,bilis,  Pursh.     Salmonberry.     Fig.  60,  Vol. 
I.     Strong- growing,   reaching   5-15    ft.,    glabrous,   the 
spines  few  or  often  none,  weak:  lvs.  of  3  ovate-acumi- 
nate Ifts.,  which  are  doubly  serrate  toothed  and  some- 
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times  indistinctl}'  lobed,  long-stalked,  thin,  glabrous  or 
becoming  so  beneath:  lis.  solitai-y  or  in  2's,  large,  red 
or  purple:  fr.  large,  somewhat  conical,  salmon-color  or 
wine-red,  edible,  the  drupelets  bearing  the  persistent 
styles.  Calif,  to  Alaska.  B.R.  17:1424.  L.B.C.  17:1602. 
P.S.  21:2260.  Mn.  4,  p.  57. -Sometimes  cult,  for  its 
showy  flowers  and  fruits.  Canes  perennial.  Var. 
Menziesii,  Wats.,  has  tomentose  leaves. 

Section  5.    Id^obatus,  or  liaspberries. 

A.    ZfVS.  long-pinnate,  with  2  or  more  pairs  of  narrow 
leaflets. 

12.  rosaefdlius,  Smith  {If.  florihiinda  and  B.  Sinensis, 
Hort.  R.roso'fldrus,  Roxbg. ).  Strawbebky-Raspberry, 
Figs.  2196,  2197.  Erect  and  tall-growing,  evergreen  in 
warm  countries,  glabrous  or  somewhat  pubescent-hir- 
sute: Ivs.  odd-pinnate,  the  lateral  leaflets  2-7  pairs,  all 
the  Ifts.  ovate-lanceolate  or  lance-oblong,  acuminate, 
strongly  many-veined  and  very  sharp-serrate,  more  or 
less  sifky-hairy  beneath:  fls.  solitary  or  in  few-fld. 
clusters,  white,  l}^-2  in.  across,  showy:  fr.  erect, 
bright  red,  long  thimble-shaped,  usually  about  l-\%  in. 
high,  very  showy,  edible  but  insipid.  Var.  sorbifdlius 
(-K.  sorbifdlius,  Maxim.)  is  a  very  hairy  and  hispid  form. 
Var.  coronarius,  Sims  (H.  grandiflbrus ,  Hort.),  is  a 
double  form,  sometimes  cult,  as  the  "Brier  Rose"  and 
"Bridal  Rose"(B.M.  1733.  G.C.  II.  11:77). -Widely 
distributed  in  tropical  countries,  but  native  to  the  Him- 
alayan region  and  eastward  to  China  and  Japan.  B.M. 
6970.  F.S.  17:1714.  A.G.  20:82,  87.  A  beautiful  plant 
and  worthy  of  general  culture.  In  the  North  it  usually 
kills  to  the  ground  each  winter,  but  it  throws  up  shoots 
2-4  ft.,  and  these  bloom  from  summer  until  frost,  usu- 
ally ripening  fruit  at  the  same  time.  The  fruit  has 
some  value  for  eating,  but  it  is  probable  that  it  will 
never  be  greatly  developed  in  this  direction.  The  dou- 
ble-flowered form  is  often  grown  under  glass  and  in 
pots. 

AA.    Lvs.  pedately  3-5-foliolate. 
B.    Plant  profusely  red-hairy. 

13.  phoenicolasius,  Maxim.  Wineberry.  Fig.  2198. 
Canes  long  and  recurving,  furnished  with  straight^ 
weak  prickles  and  densely  clothed  with  red-brown  glan- 
dular hairs,  propagating  by  "tips":  Ifts.  usually  3, 
broad-ovate  to  round-ovate,  apiculate-toothed  and  some- 
times indistinctly  lobed  at  top,  white-tomentose  beneath: 
fls.  in  dense,  small  shaggy-haired  clusters  which  spring 
from  the  uppermost  axils  and  form  a  large,  loose,  leafy 
panicle  ;  petals  shorter  than  the  long,  bristly  calyx- 
lobes,  the  latter  enlarging  after  flowering  and  inclosing 
the  growing  fruits  in  a  bur  but  spreading  apart  as  the 


fruit  matures:  fr.  usually  small  and  soft,  cherry-red, 
acid  or  usually  insipid.  Japan  and  China.  B.M.  6479. 
G.C.  II.  26:365;  111.11:269;  28:137.  J.H.  111.29:210. 
A.G.  12:205;  15:435.  Gng.  3:263. -Interesting  as  an 
ornamental  plant,  and  also  recommended  for  its  fruit. 


2196.    Rubus  rossefolius. 
One  of  the  best  of  the  flowering  Rubuses. 


2195.   Rubus  cratseeifolius. 

See  No.  9. 


In  the  North  it  often  kills  to  the  ground,  but  the  strong 
young  recurving  canes  and  white-bottomed  foliage  make 
it  a  handsome  plant. 

14.  ellipticus,  Smith  (B.  fldvus,  Ham.).  Fig.  2199. 
Tall  and  erect  or  nearly  so  (6-10  ft.),  the  canes  stout 
and  densely  beset  with  straight  red-brown  hairs  and 
bearing  a  few  stout,  short,  nearly  straight  prickles:  Ifts. 
3,  the  terminal  one  much  the  largest,  ovate  to  orbicular- 
ovate,  not  lobed,  evenly  doubly  serrate,  thickish,  soft 
pubescent  and  strongly  veined  and  prickly  on  the  mid- 
rib beneath-  fls.  white,  14  in.  or  less  across,  in  small, 
many-fld.  clusters:  berry  the  size  of  a  common  Rasp- 
berry, yellow,  of  good  quality.  Himalayas.  — Grown  in 
southern  Fla.,  where  it  is  said  to  be  the  only  Raspberry 
that  perfects  its  fruit.  . 

BB.    Plant  not  red-hairy  all  over. 

c.   Bed  Baspberries. 

15.  Idaeus,  Linn.  European  Raspberry.  An  erect, 
mostly  stiff  grower,  propagating  by  suckers,  the  canes 
light -colored  and  bearing  nearly  straight  slender 
prickles:  Ifts.  ovate,  white  beneath,  irregularly  toothed 
and  notched,  usually  somewhat  plicate  or  wrinkled: 
flower-clusters  mostly  long  and  interrupted,  most  of  the 
peduncles  dividing  into  two  or  three  pedicels,  the  pedi- 
cels, as  also  the  flowering  shoots,  petioles  and  midribs, 
finely  pubescent,  but  not  glandular,  and  sparsely  fur- 
nished with  firm  recurved  prickles:  fls.  small,  white; 
calyx  pubescent:  fruit  oblong  or  conical,  dark  red,  yel- 
low or  whitish,  produced  more  or  less  continuously 
throughout  the  season.  Europe  and  Asia.  — Named  for 
Mt.  Ida,  in  Greece.  Early  introduced  into  this  country, 
but  now  nearly  driven  from  cultivation  by  the  hardier 
native  species.  The  Antwerps,  Fontenay,  and  Fastolf 
belong  here.  Bubus  Idceus  itself  is  not  known  to  be 
native  to  N.  Amer.,  but  a  most  interesting  form  of  it 
(var.  anoynalus,  Arrh.)  has  been  discovered  recently  in 
Vermont.     See  Fernald,  Rhodora,  2,  p.  195,  with  figure. 
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IC.  strigdsus,  Michx.  {B.  /fZ(>«.s-,  Linn.,  var.  strigosns, 
Maxim.).  Red  Raspberry.  Fig.  2080.  Much  like  the 
last,  but  distinguished  bj'  a  more  slender  and  open 
habit,  stiff  prickles  on  the  bearing  bristly  canes,  which 
are  brown  and  somewhat  glaucous,  thinner  leaves,  and 
gland-tipped  hairs  or  bristles  upon  the  flowering  shoots, 
petioles  and  calyx,  the  latter  less  pubescent  or  hirsute: 
flower-clusters  more  open  or  scattered  :  fruit  bright 
light  red,  or  rarely  yellow  or  whitish,  not  produced  con- 
tinuously. Widely  spread  in  the  northern  states  as  far 
west  as  Missouri,  also  in  the  mountains  to  Arizona  and 
northward  to  Alaska,  extending  farther  north  than  the 
Blackcap;  also  in  Asia.  — Under  cultivation  the  glandu- 
lar hairs  usually  disappear.  The  light  red  garden  ber- 
ries, like  Cuthbert,  belong  here.  Var.  dlbus,  Fuller,  has 
amber-white  fruits. 

17.  negl6ctus,  Peck.  Purple -Cane  Raspberries. 
Figs.  2082,  2200.  A  large  and  variable  race  of  hybrids 
between  H.  strigos%is  and  B.  occideufalis  occurs  both 
naturally  (Ruhus  neglectus,  Peck,  22d  Rep.  Reg.  N.  Y. 
State  Univ.  53,  1869)  and  in  the  garden  (Bailey,  Amer, 
Gard.  11:721,  1890).  These  plants  propagate  either  by 
"tips"  or  suckers,  usually  by  the  latter.  The  flower- 
clusters  are  open  and  straggling,  and  the  fruit  ranges 
in  color  from  yellow  to  purple.  As  a  rule,  the  fruit  is 
aggregated  at  the  end  of  the  cluster  but  is  scattering 
below.  The  Purple  Cane  type  of  Raspberry  belongs 
here.  Prominent  varieties  are  Shaffer,  Philadelphia 
(now  nearly  out  of  cultivation),  Gladstone,  and  prob- 
ably Caroline. 

cc.    Black  Baspberries  (yelloiv-fmiied  forms  are 
known). 

18.  occidenti,lis,  Linn.  Common  Blackcap.  Figs. 
2201,  2202.  Strong,  erect  bush,  the  canes  finally  re- 
curving and  rooting  at  the  tips,  furnished  with  straight 
spines,  glaucous,  not  bristly;  Ifts.  broadly  ovate,  dull 
green  above  and  white  beneath,  finely  and  sharply  ser- 
rate, and  notched,  the  petioles  usually  bearing  short 
prickles:  fls.  in  small,  dense,  prickly  clusters  with 
sometimes  a  few  scattering  pedicels,  the  petals  shorter 
than  the  long-pointed  whitish  woolly  sepals:  fr.  lather 
small,  hemispherical,  firm  or  even  hard,  black  or  occa- 


sionally amber-white,  dry  and  sweet.  Plentiful  in  fields 
and  clearings  in  the  northern-eastern  states  to  Oregon 
and  Brit.  Columbia  and  southward  to  Ga.  in  the  moun- 
tains, and  to  Mo.  — In  ciiltivation,  known  in  many  forms, 


2197.    Rubus  rosaefolius  tX  >$). 
Sometimes  known  ;is  Strawberry-raspberry. 


2198.  Rubus  phsnicolasius  (X!3^).    No.  13. 

as  Ohio,  Gregg,  etc.     Var.  pdllidus  has  amber-yellow 
fr. ;  sometimes  found  in  the  wild. 

Var.  leucodermis,  Card  (B.  leucodirmis  Dougl.). 
Lfts.  more  coarsely  dentate-serrate,  sometimes  nearly 
incise-serrate,' the  prickles  strong  and  more  hooked:  fr. 
reddish  black  or  black.    Rocky  Mts.  and  W. 

Section  G.  Eubatus,  or  Blackberries  and  Dewberries. 
The  botany  of  the  American  Blackberries  and  Dew- 
berries is  interminably  confusing.  If  the  kind  of  spe- 
cies-making that  has  been  applied  to  the  European 
Rubi  were  applied  to  the  American,  the  number  of 
species  would  straightway  be  qtiadrupled  or  trebled 
at  the  least.  There  is  no  difficulty  in  finding  forms 
that  are  distinct  enough  to  be  described  as  species. 
The  difficulty  lies  in  the  endless  series  of  intermedi- 
ate forms,  that  confound  all  efforts  at  limitation  and 
make  printed  descriptions  of  no  avail.  This  difficulty 
is  greatly  increased  from  the  fact  that  the  foliage 
often  differs  widely  between  the  verdurous  and  flower- 
ing shoots  of  the  same  plant.  There  seems  to  be  little 
utility  in  separating  forms  that  cannot  be  distin- 
guished in  at  least  a  fair  proportion  of  the  specimens 
that  come  to  one's  hand,  however  well  marked  they 
may  be  in  their  extremes.  It  is  to  be  expected,  how- 
ever, that  long-sustained  studies  in  the  field,  as  well 
as  in  the  herbarium,  will  discover  means  of  separat- 
ing some  of  the  forms  that  are  now  confused,  but  it 
is  doubtful  if  there  are  any  species  in  this  section  of 
Rubus,  as  the  term  species  is  commonly  understood. 
The  best  one  can  do  is  to  throw  them  into  groups. 
For  a  history  of  noraenclatorial  difficulties  in  Ameri- 
can Rubi,  see  "Evolution  of  Our  Native  Fruits." 

A.    Blackberries  :  Plant  usually  erect  or  essentially  so 

{strong  canes  often  recurving). 
Group  1.    Exotic  Blackberries,  with  mostly  perennial 

canes   and  flowers  usually  borne  on  the  ends  of  the 

main  shoots. 

19.  fruticdsus,  Linn.  European  Bramble.  Strong- 
growitig,  mostly  pubescent  or  hairy  on  the  young  parts, 
usually  with  strong  recurved  prickles,  the  canes  often 
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many  feet  long  and  recurving  or  half  climbing  but 
sometimes  erect:  Ifts.  3-5,  ovate  or  rhomb -ovate, 
coarsely  toothed,  thickish,  pubescent  to  white -downy 
beneath;  petioles  and  usually  the  midribs  beneath  bear- 
ing prickles:  fls.  in  terminal  panicles,  white  or  pink, 
showy,  the  buds  white-pubescent:  fr.  black  or  dull  red. 


.2199.  Rubus  ellipticus  iXX)- 
A  yellow-fruited  species  fi-om  the  Himalayas. 
Ko.  14. 

the  calyx  reflexed,  edible  but  little  prized.  Europe, 
where  it  is  common  in  fields  and  hedges.  As  a  cult 
plant,  known  chiefly  in  the  double-fld.  form  (as  H.  pom 
pdnius).  Gn.  34,  p.  234.  Sometimes  known  as  ^.  spec - 
tabilis  in  gardens. 

20.  lacinisltus,  Willd.  (i?.  fmticbsxis,  var.  lacinidtus, 
Hort.).  Cut-leaved  or  Evergreen  Blackberry.  Fig. 
2203.  A  tall,  straggling  bush  with  permanent  or  peren- 
nial canes  in  mild  climates,  and  leaves  more  or  less 
evergreen,  the  stems  provided  with  recurved  prickles: 
Ifts.  3,  broadly  ovate  in  general  outline,  cut  into  several 
or  many  oblong  or  almost  linear  sharply  toothed  divi- 
sions, the  ribs  prickly  below  and  the  petioles  strongly 


2300.  Rubus  neglectus. 

(xys.) 

The  Caroline  Raspberry, 
No.  17. 


so;  fls.  in  terminal  panicles,  white  or  blush,  the  calyx 
and  pedicels  pubescent  or  even  tomentose:  fr.  usually 
thimble-shaped,  late,  black,  often  excellent.  Gn.  21,  p. 
57;  45,  p.  78.  — This  Blackberry  is  probably  native  to 
Europe,  where  it  has  been  long  known  in  gardens.    It  is 
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apparently  only  a  cut-leaved  form  of  the  common  Euro- 
pean Mubus  fruticosus.  It  is  now  widely  scattered, 
and  seems  to  thrive  particularly  well  in  Hawaii  and  other 
Pacific  islands  and  on  the  Pacific  slope.  By  some  it 
is  supposed  to  be  native  to  the  South  Sea  Islands  (see 
Bull.  G4,  Utah  Exp.  Sta.).  It  is  probable  that  the  plant 
has  been  introduced  into  the  West  from  those  sources, 
but  such  fact  does  not  prove  its  original  nativity.  It 
has  aroused  considerable  attention  in  Oregon  and  other 
parts  of  the  West,  and  is  often  known  as  the  Oregon 
Everbearing  Blackberry.  In  mild  climates  the  lower 
parts  of  the  canes  often  live  from  year  to  year  until 
they  become  as  thick  as  one's  wrist;  and  in  such  cli- 
mates the  leaves  persist  for  the  greater  part  of  the 
winter.  The  plant  has  long  been  grown  for  ornament  in 
the  eastern  states,  but  it  has  not  attracted  attention  as 
a  fruit-plant  in  this  region.  The  fruits  are  of  fair  size 
and  quality,  and  ripen  from  midsummer  or  late  summer 
to  October.  The  plant  is  a  good 
ornamental  subject,  although  it 
is  likely  to  cause  trouble  by 
sprouting  at  the  root. 

Group  2.  Thornless  Blackber- 
ries, ivitli  tall,  nearly  un- 
armed furrowed  biennial 
canes,  and  long,  open  flower- 
clusters. 

21.  Canad6nsis,Linn.(i?.7Ut7?- 
spaughii,   Britt. ).     Thornless 
Blackberry.  Very  tall  and  ro- 
bust (sometimes  reaching  10-12 
ft.   high),  the  canes 
nearly  or  quite  spine- 
less :     Ifts.    narrow- 
ovate  to  ovate-lance- 
olate,  long -acumi- 
nate,  sharply  and 
nearly  evenly  ser- 
rate; stipules  usually 
prominent,    narrow  : 
fls.    large,   white,  in 
long,    open,    raceme- 
like, nearly  glabrous 
clusters,   on    slender 
spreading    pedicels  : 

fr.  black,  almost  globular  to  short-oblong,  usually  juicy 
and  good.  Eastern  Canada,  through  the  high  lands  of 
New  England,  New  York  and  Michigan  to  mountains 
of  North  Carolina. -Not  in  cultivation,  except  in  botanic 
gardens  and  amateurs '.collections. 

Group  S.  Glandular  Blackberries,  with  stout,  thorny 
biennial  canes  and  prominently  glandular-pubescent 
inflorescence, 

22.  nigrob^ccus,  Bailey  (B.  villosus,  Authors, 
not  Ait.).  Common  High-bush  Blackberry  of 
the  North.  Figs.  2204-6.  Canes  tall,  recurving 
at  the  ends,  furrowed,  the  young  parts  promi- 
nently glandular-pubescent,  the  spines  usually 
large  and  more  or  less  hooked:  Ifts.  3-5,  ovate- 
acuminate  or  sometimes  lance -ovate,  long- 
stalked  (at  least  in  the  largest  Ivs.),  the  ter- 
minal one  often  heart-shaped  at  base,  the  mar- 
gins nearly  regularly  strong-serrate,  the  under 
surface  glandular-pubescent:  fls.  white,  showy, 
the  petals  narrow,  borne  in  a  long,  open  ra- 
ceme-like cluster  of  which  the 
terminal  flower  is  usually  the  old- 
est, each  pedicel  standing  at 
nearly  right  angles  to  the  rachis : 
fr.  black,  oblong  (varying  to 
nearly  globular),  usually  not  very 
juicy,  sweet  and  aromatic.  Every- 
where in  old  fields  and  clearings 
in  the  northeastern  states,  at 
common  elevations,  extending 
south  to  North  Carolina  and  west 
to  Iowa,  Kansas  and  Missouri.— 
Known  in  cultivation  in  the  "Long-cluster  Blackber- 
ries "as  Taylor  and  Ancient  Briton.  Var.  albinus,  Bailey, 
the  "White  Blackberry,"  is  a  state  in  which  the  fruits 
are  amber-colored  and  the  bark  yellowish  green;  occa- 
sionally as  far  west  as  Michigan,  and  probably  farther. 


2201.   Rubus  occidentalis  (X  M). 

The  original  of  the  cultivated  Black 

Raspberries.    No.  18. 
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Var.  sativus,  Bailey  {B.  satlvus,  Brainerd).  Fig. 
2207;  also  Fig.  237,  Vol.  I.  Generally  lower  and  the 
canes  more  erect:  Ifts.  broader  (or  at  least  shorter)  and 
less  prominently  pointed:  fl. -clusters  shorter  (usually 
from  the  elongation  of  the  lower  pedicels  or  the  upper 
ones  remaining  short):  fr.  rounder,  and  the  drupelets 
usually  relatively  larger  and  juicier.    Dry,  open  fields. 


2203.    Rubus  laciniatus  (X  3^).    No.  20. 

—  Distinct  in  its  extreme  forms,  but  running  into  the 
species  by  all  manner  of  intermediate  gradations.  From 
this  plant  the  common  "Short-cluster  Blackberries "  of 
the  garden  appear  to  be  derived,  as  Snyder,  Kittatinny, 
Erie,  etc. 

23.  Allegheiii6nsis,  Porter  {B.  villdsus,  var.  mon- 
t(lnus  and  B.  montdnus,  Porter,  not  Wirtg. ).  Very  like 
B.  nigrohaccus ,  and  perhaps  only  a  mountain  state  of 
a  cosmopolitan  type:  plant  smaller,  usually  less  prickly: 
branches  and  leaf-stalks  usually  reddish,  and  all  young 
growths  very  glandular-pubescent:  Ivs.  mostly  smaller, 
very  long-pointed,  closer-toothed:  fl. -clusters  usually 
smaller:  fr.  small,  long  and  narrow,  tapering  towards 
the  top,  the  drupelets  many  and  small,  not  very  juicy 
but  of  good  flavor.  In  mountains  and  highlands,  Ontario 
to  Virginia.  — Common  on  the  higher  elevations,  afford- 
ing much  edible  fruit.  In  its  typical  form,  as  seen  in 
the  wild,  it  is  very  distinct  from  B.  nigrobaccus,  par- 
ticularly in  its  fruit. 

24.  heterophyllus,  Willd.    Pig.  238,  Vol.  I.    B.  nigra- 
baccusxB.  villosus,  in  many  forms  both  wild  and  culti- 
vated.   In  cultivation  this   hybrid  class  is  represented 
by  the  "Loose-cluster  Blackberries,"  as  Wilson,  Wilson 
Jr.,  and  Rathbun.    The    plants  are  usually  half -erect, 
thorny,  mostly  more  or  less  glandular-pubescent  on  the 
young  growths :  Ifts.  broad  and 
jagged:    fl. -clusters    small  and 
usually  forking,  with  long  pedi-  -x^J^Nx  x 
eels:    fr.  rather    loose-grained,   ^t    \    ^ 
with  large  drupelets.    The  plant 
is  not  infrequent  in  regions  m 
which  both  B.  nigrobaccus  and 
B.  villosns  grow.    It  is  usually 
easily  distinguished  by  the  half 
erect    habit    and    irregulailj 
toothed  and  jagged  Ifts.  which 
are   not    long  -  acuminate.       In 
some  cases,  the   bushes  natur 
ally  stand  3-4  ft.  high. 

Group  4.  Leafy -chister  Black- 
berries, with  little  or  no  glan 
dular  pubeftcence  and  short 
flower  -  clusters  that  have 
more  or  less  small  Ivs.  inter- 
mixed. 

25.  argiitus,  Link  {B.  frondb- 
sus,  Bigel.  7i'.  villdsus,  var. 
fronddsus,  Torr.  B.  suberictus. 
Hook.).  Fig.  2208.  Very  like 
B.   nigrobaccus   in   habit,   but 


usually  stiffer  in  growth,  the  young  parts  and  under  sur- 
faces of  Ivs.  only  rarely  glandular  though  usually  pubes- 
cent, the  canes  generally  very  thorny :  Ivs.  often  smaller 
and  stiffer,  the  Ifts.  short -pointed,  the  petioles  and 
midribs  conspicuously  thorny:  fl. -clusters  short  and 
leafy:  fr.  globular  or  short-oblong,  black,  usually  good. 
Mostly  in  open  places,  from  New  Brunswick  to  Lake 
Superior  and  south  to  the  Gulf.  — Our  most  cosmopolitan 
Blackberry,  and  presenting  innumerable  forms.  The 
plants  described  by  Link  and  Bigelow  had  rather  few 
and  straightish  spines,  but  some  forms  bear  very  strong 
hooked  spines,  and  between  these  two  forms  there  are 
all  gradations.  The  species  is  much  in  need  of  critical 
study.  In  cultivation  it  is  represented  in  Early  Harvest 
and  a  few  other  varieties. 

26.  fl6ridus,  Tratt.  (B.  argiitus,  var.  fldridus,  Bailey). 
Canes  armed  with  hooked  prickles-  pedicels  and  ca- 
lyx pubescent,  sometimes  glandular  :  floral  Ivs.  small, 
mostly  wedge  -  obovate  and  obtuse:  fl. -cluster  small, 
with  short  (often  very  short)  slender  pedicels:  fl.-buds 
small  and  globular,  white -pubescent  (particular!}'  on 
the  edges  of  the  sepals):  fls.  large,  with  broad  rcostly 
overlapping  petals.  Evol.  Native  Fruits,  Fig.  91.— 
What  the  writer  takes  to  be  this  species  seems  to  be 
common  in  southern  Mississippi,  and  perhaps  also  in 
Alabama.  How  distinct  it  may  be  is  only  to  be  de- 
termined by  careful  studies  in  the  field;  but  in  its 
typical  forms  it  is  readily  separated  from  B.  argiitus. 
It  seems  to  be  less  erect  (often  climbing?)  than  B. 
argutus. 

27.  R&ndii  (B.  argiitus,  var.  Bdndii,  Bailey).  Fig. 
2209.  Low  and  wide-spreading  (usually  less  than  3  ft.), 
sometimes  becoming  procumbent,  with  few  or  almost  no 
prickles,  the  canes  often  almost  herbaceous:  Ivs.  very 
thin,  usually  becoming  nearly  or  quite  glabrous  beneath, 
the  teeth  coarse,  sharp  and  unequal,  the  Ifts.  on  the 
young  canes  acuminate  :  fl. -cluster  small  and  simple, 
commonly  with  a  large  simple  leaf  at  the  base,  the  pedi- 
cels long  and  slender  and  only  slightly  (if  at  all)  pubes- 
cent: fr.  small,  usually  rather  dry,  but  sometimes  juicy 
and  good.  Shady  places,  as  in  woods  and  thickets.  New 
Brunswick  to  Lake  Superior;  to  be  looked  for  in  the 
mountains  of  Carolina. —  It  impresses  one  as  a  weak 
woods  form,  sometimes  seeming  nearest  B.  Canadensis 
but  oftenest  suggesting  B.  nigrobaccus  ;  but  it  seems 
to  hold  its  characters  better  than  most  Blackberries. 


2202.    Cultivated  form  of  Rubus  occidentalis.— The  Gregg  Raspberry  (X  Yz).    N«.  18. 
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Section  5.  Sand  Blackberries,  with  stiff,  erect,  low 
and  very  thorny  growths,  small  fl. -clusters,  and  Ivs. 
white-tomentose  beneath . 

28.  cuneifdlius,    Piirsli  {B.  aculitis- 
simus,  Reasoner ) .  Sand  Blackberry. 
Pig.  239,  Vol.  I.  Plant  stiff  and  thorny, 
usually    not    over    .'i-4     ft.    tall,    the 
prickles    many,    hooked,    and 
very    strong,    the    young 
growths    white-  tomentose  : 
4'  M     Ifts.  on  bearing  canes  mostly 
\j0^     small  and  thick,  wedge-oblong 
to  wedge-obovate, 
obtuse   or   nearly 
so,  densely  white- 
tomentose  be- 
neath,   the    mar- 
gins      sharp- 
toothed;    Ifts.  on 
the  sterile  canes 


2205.   Rubus  nigrobaccus  (X  3^). 


2204.  Rubus  nigrobaccus  (X  %).    No.  22. 

larger,  often  ovate-pointed 
or  elliptic:  fl. -clusters  4-10- 
fld.,  short,  more  or  less  leafy 
and  thorny,  the  fl.  -buds  glob- 
u  1  a  r  and  pubescent :  fr. 
medium  in  size,  firm,  often 
sweet  and  good.  Dry  fields, 
Connecticut  to  the  Gulf, 
and  the  common  Blacklierry 
in  many  places.  —In  cultiva- 
tion this  seems  to  be  repre- 
sented by  the  viciously 
thorny  Topsy  or  Tree  Black- 
berry, although  the  charac- 
teristic white  tome  n  turn 
largely  disappears  under 
domestication.  Were  it  not 
for  this  tomentum,  the  spe- 
cies would  be  difficult  to 
distinguish  from  H.  flori- 
dus. 

Section   6.    Swamp  Blackberries,  with    weak    hispid 
canes  and  reddish  frtiits. 

29.  setdsus,  Bigel.  {B.  hispidiis,  var.  snberSctus, 
Peck).  Mostly  erect,  sometimes  ascending  2-3  ft.,  the 
slender  canes  clothed  with  many  weak  mostly  recurved 
prickles  and  sometimes  conspicuously  hispid  also,  the 
prickles  generally  extending  to  the  petioles  and  inflor- 
escence: Ifts.  oblanceolate  to  ovate,  pointed  or  acumi- 
nate, very  strong-toothed :  fr.  small,  with  few  drupelets, 
reddish  black.  Swamps,  Quebec  to  Pa.  — Not  known  to 
be  in  the  trade,  but  inserted  here  because  it  is  confused 
with  a.  hispidus  and  other  species. 

AA.    Deivberries :  Plant  trailing  or  decumbent. 
Group  1.    Swamp  Dewberries,  with  weak  bristly  stems, 
obovate  shining  Ifts.,  and  small  red  fruit. 

30.  hispidus,  Linn.  {B.  obovdlis,  Michx.  B.  sempir- 
virens,  Bigel.).  Fig.  2210.  Stems  very  slender,  scarcely 
woody  but  usually  persisting  over  winter,  creeping, 
bearing  many  weak  reflexed  small  bristles:  Ifts.  usually 
3,  thick,  shining  above,  wedge-obovate  or  oval-obovate, 
usually  obtuse,  doubly  serrate:  fls.  small,  white,  on  few- 
flowered  herbaceous  nearly  or  quite  leafless  peduncles 
arising  from  the  creeping  canes:  fr.  small  and  of  few 


drupelets,  red  to  red-black,  sour.  Swamps  or  low  sandy 
soils.  Nova  Scotia  to  Ga.  and  Kans.  — Of  no  value  for 
the  fruit,  but  sometimes  offered  by  dealers  as  a  subject 
for  covering  the  ground  in  moist  places.  The  leaves 
usually  persist  through  the  winter,  and  in  s.unny  places 
they  assume  a  fine  bronzy  hue. 

Grotip  2.  Soft-caned  Dewberries,  ivith  the  stems  thin 
and  little  woody  or  even  almost  herbaceous  and  the 
peduncles  1-S-fld. 

31.  finslenii,  Tratt.  {B.  villosus,  var.  humifiisus, 
Torr.  &  Gray.  B.  Baileydnus,  Britt. ).  Plant  weak, 
with  slender  canes  lying  on  the  ground,  the  prickles 
small  and  relatively  few  or  even  none,  the  flowering 
canes  sometimes  almost  herbaceous  although  having 
survived  the  winter:  Ifts.  small  and  thin,  oval-pointed 
to  nearly  ovate,  irregularly  and  sharply  serrate,  nearly 
glabrous  (or  hairy  on  the  margins  and  the  veins):  fls. 
of  good,  size,  white,  solitary  (sometimes  in  2's)  on  short, 
leafy  peduncles:  fr.  small  and  nearly  globular,  loose, 
black,  often  good.  Sandy  places.  New  York 
and  Mich,  to  Miss.  Evol.  Native  Fruits,  Figs. 
77  and  87.  — Has  been  confounded  with  B.  vil- 
losus, but,  as  Rubuses  go,  it  seems  to  be  well 
distinguished.    Probably  not  in  cultivation. 

Group    3.     The    common    Northern 
Dewberries,  with  strong,  prickly, 
often  half-ascending  canes  and  2— 
several-fid.  peduncles. 
32.  villdsus,  Ait.  {B.  Canadensis, 
Authors,  not  Linn.).   Figs.  2211,2212. 
Canes  strong,  often  several  feet  long 
and  usually  armed  with   strong  re- 
curved prickles,  not  stand- 
ing alone  when  full  grown 
but  often  rising  2  feet  from 
the     ground,      the     shoots 
mostly  glabrous  or  becom- 
ing so:  Ivs.  of  medium  size 
or  becoming  very  large  on 
strong     plants,     firm     and 
thick,  the  3-7  leaflets  oval  or 


ovate  pointed  or 
acuminate  and 
sharply  double- 
toothed:  fls.  white, 
few  to  several  on 
the  ends  of  short, 
leafy  shoots  of  the 
season:  fr.  usually 
globose  or  short-ob- 
long, shining  black, 
the  drupelets  usu- 
ally large.  Fields 
and  roadsides,  On- 
tario (and  New- 
foundland?) to  Pla. 
and  Arizona.— The 
common  Dewberry 
of  the  North,  oc- 
curring in  many 
forms  in  old  fields, 
and  often  a  troublesome  pest.  There  are  varieties  cult, 
for  the  fruit.  This  is  the  plant  named  Bubus  villosus 
by  Alton  in  1789,  although  it  has  been  supposed  that  he 
had  the  High-bush  Blackberry  (B.  nigrobaccus).  When 


2205.  Rubus  nigrobaccus,  a  wild  High- 
bush  Blackberry  (X  Vs).    No.  22. 
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it  was  determined,  in  1898,  that  Aiton  had  the  Dew- 
berry, rather  than  the  Blackberry,  when  he  made  the 
name  R.  villosns,  it  became  necessary  to  revise  our  no- 
menclature. It  was  supposed  until  that  time,  also,  that 
Linnaeus  meant  to  designate  the  Dewberry  by  his  R. 
Canadensis,  but  he  really  had  the  Thoruless  Black- 
berry. 

Var.  MicMganensis,  Card.  A  strong-growing  form 
with  mostly  fewer  prickles,  very  large,  irregularly  den- 
tate-cut Ifts.  and  pubescent  fl. -clusters.  S.  W.  Mich., 
and  probably  elsewhere.    Not  known  to  be  in  cult. 

Var.  roribdccus,  Bailey.  Lucretia  Dewberry.  Figs. 
697,  098,  Vol.  I.  Very  robust  form,  with  large,  wedge- 
obovate,  deep-cut  Ifts.,  very  long  pedicels,  very  large 
fls.  (sometimes  2  in.  across)  and  leafy-tipped  calyx- 
lobes:  fr.  large.  West  Virginia,  and  in  cultivation  as 
the  Lucretia  Dewberry,  which  is  the  most  popular  cur- 
rent variety. 

33.  invisus,  Bailey  (R.  Canadensis,  var.  invXsus, 
Bailey).  Pigs.  2213,  2214.  Canes  strong,  terete,  some- 
what ascending,  not  veiy  prickly  (the  prickles  straight- 
ish):  Ifts.  large  and  rather  thin,  light  green,  those  on 
the  verdurous  shoots  coarsely  and  simply  toothed  and 
the  teeth  usually  abruptly  pointed:  fl. -cluster  forking, 
with  2-6  long,  slender,  usually  hispid  pedicels:  fls. 
large,  with  leaf-like  sepals.  Not  uncommon  from  New 
York  to  Kansas  and  the  Gulf.  — In  cultivation  as  Bartel 
and  other  Dewberries.  When  once  understood,  this 
species  is  generally  easy  to  recognize.  The  best  single 
diagnostic  character  is  the  large  simple  toothing  of  the 
leaflets  on  the  sterile  shoots. 

Group  4.  The  Southern  Deivber- 
ries,  with  very  long,  prickly  and 
often  hispid  canes,  narrow  per- 
sistent Ifts.,  and  mostly  1-fld. 
peduncles. 

34.  triviilis.Michx.  •v'i^' 
S;ouTHERN  Dew- 
berry. Fig.  2215.  A 
most  variable  and 
perplexing  species, 
the  difficulties  being 
increased  by  the  fact 
that  the  same  plant 
may  bear  three  kinds 
of  leaves :  the  large, 
broad  Blackberry- 
like Ivs.  on  the  young 
verdurous  sterile 
shoots  ;  the  smaller 
Ivs.  on  the  canes  that 
are  to  bear  fruit  and 
which  often  persist  over  winter  and  remain  at  flowering 
time;  the  small  Ivs.  that  appear  with  or  somewhat  be- 
fore the  flowers.    It  is  seldom  thatthe  leaves  of  sterile 


2209.  Rubus  Randii  (XiK)- 


2210.   Swamp  Dewberry— Rubus 
hispidus  (X  }/i.).     No.  30. 


2208.   Rubus  argutus  —  The  Early  Harvest  Blackberry.     No.  25 


2207.  Cultivated  form  of  Kubus  iiigrobaccus,  var.  sativus. 
(X%.)     No.  22. 


and  flowering  shoots  of  the  same  plant  arc  yireserved  in 
herbaria.  Canes  very  long,  usually  wliolly  ]>riistrate 
(sometimes  10-15  ft. ),  thickly  armed  with  prickles  and 
sometimes  bearing  reddish  bristles : 
Ifts.  usually  3,  narrow-ovate  to  ob- 
long, short-pointed, rather  shallowly 
and  sometimes  bluntly  toothed,  the 
petiole  and  midribs  usually  prickly: 
fls.  of  medium  size, 
mostly  on  simple, 
more  or  less  prickly 
peduncles :  fr.  usu- 
ally oblong,  some- 
times excellent  but 
o  f  t  e  n  e  r  drj'  and 
seedy.  From  Virginia 
to  Florida  and  Texas, 
and  in  cult,  in  two  or 
three  forms  for  its 
fruit.— This  is  the 
common  Dewberry  of 
the  southern  states. 
It  is  often  a  serious 
pest  in  old  fields. 
Some  of  the  forms  are 
very  distinct,  but  it  seems  to  be  impossible  to  discover 
characters  by  means  of  which  they  can  be  distinguished 
with  even  a  fair  degree  of  uniformity.  Some  of  these 
forms  have  fls.  2  in.  across.  Fig.  2215  is  a  drawing  of  one 
of  the  specimens  (there  are  two  similar  specimens  on 
the  sheet)  on  which  Michaux  founded  R.  trivialis.  Bo- 
tanically,  this  species  is]  probably  the  most  perplex- 
ing of  American  Rubi.  Some  of  the  kinds  in  the  ex- 
treme South  are  remarkably  robust.  Forms  have  been 
found  with  canes  40-50  ft.  long  and  nearly  an  inch  in 
diameter. 

Group    5.     The    Western   Dewberries,    with  pubescent 
Ivs.,  and  fls.  often  imperfect. 

35.  vitifdlius,  Cham.  &  Schlecht.  (R.  nrsinus, 
Cham.  &  Schlecht.  R.  macropitalus,  DoMgX.).  Pacific 
Coast  Dewberry.  Widely  trailing,  with  slender,  more 
or  less  pubescent  canes  which  are  provided  with  long 
but  weak,  straight  or  slightly  recurved  prickles:  Ivs. 
various,  xisually  thicker  and  more  woolly  upon  the 
staminate  plants,  composed  of  three  ovate,  doubly  cre- 
nate-toothed  leaflets,  or  sometimes  only  S-lobed,  the 
long  petiole  and  usually  the  midribs  prickly:  fls.  per- 
fect, staminate  or  pistillate  on  different  plants,  borne  on 
shoots  6-12  in.  high,  which  bear  1-  to  2-flowered  prickly 
or  hispid  and  generally  jnibescent  peduncles,  the  petals 
of  the  staminate  forms  large  and  showy,  those  of  the 
])istillate  forms  usually  small,  the  calyx-lobes  either 
short  and  entire  or  somcwliat  prolonged  and  indistinctly 
toothed:  fr.  of  fair  size,  blackish,  mostly  round-oblong, 
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sweet.  In  the  mountains,  partionlarly  in  the  Coast 
Ranges,  of  the  Pacific  slope;  also  in  Idaho. — It  has 
come  into  some  prominence  as  a  fruit  plant  within  the 
last  dozen  years.  Named  varieties  are  Aughinbaugh, 
Skagit  Chief,  Belle  of  Washington  and  Washington 
Climbing  Blackberry.  The  species  is  perplexingly  va 
riable,  and  well-marked  characters  seem  to  be  asso- 
ciated with  the  different  sexual  forms.  The  Loganberry 
(which  see,  p.  937)  is  said  to  be  a  hybrid  between  this 
species  and  If.  Idcvus.  H.  vitifolius  is  recorded  as  hav- 
ing been  crossed  with  li.  craiwgifoUus  by  Luther  Bur- 
bank.  The  Mammoth  Blackberry  of  California  is  said  to 
be  a  cross  between  M.  vitifolius  and  the  Wild  Black- 
berry of  Texas  (R.  arcjutusf).  See  Pacific  Rural  Press, 
Sept.  4,  1897,  for  description  and  portrait.  The  account 
says  that  the  Mammoth  "produces  berries  of  immense 
size,  supposed  to  be  the  largest  Blackberry  ever  grown, 
berries  2%  inches  in  length  being  frequently  found. 
*  *  *  The  canes  of  the  Mammoth  are  very  peculiar, 
being  very  large  and  thickly  covered  with  small,  short 
spines.  The  canes  start  early  in  March,  grow  thick  and 
stout  until  about  5  ft.  high;  they  then  take  on  a  run- 
ning habit  and  grow  from  25  to  30  ft.  in  a  season. 
Late  in  the  fall  the  tips  or  stolons  seek  the  ground 
and  take  root."  The  variety  is  partially  evergreen  in 
California.  The  fruit  is  said  to  be  more  acid  than  the 
old  Lawton  Blackberry,  but  "  when  perfectly  ripe  is 
sweet  and  of  superior  flavor." 

Group  6.   Exotic  Dewberries,  with  very  long,  prickly, 
glaucous  canes  and  large  very  sharp-toothed  Ifts. 

36.  dumetdrum,  Weihe.  Pig.  2216.  Canes  long  and 
slender,  terete,  often  10-25  ft.  long,  trailing  or  half- 
prostrate,  glaucous,  thickly  beset  with  rather  small 
somewhat  curved  spines:  Ifts.  usually  3,  mostly  broad- 
ovate,  pointed  to  acuminate,  irregularly  sharp-toothed, 
becoming  bronzy  and  brown  in  autumn:  fls.  small, 
white,  the  calyx  white-tomentose,  on  short  pedicels  in 
a  cluster  terminating  leafy  growths  of  the  season:  fr. 
of  a  few  large  black  drupelets.  Europe.— Lately  intro 
duced  for  the  covering  of  banks  and  stony  places,  for 
which  it  is  highly  recommended.  Its  autumn  color  is 
attractive.    Hardy  in  New  England. 

R.  hiflbrus.  Ham.  Raspberry,  apparently  allied  to  R.  oeci- 
dentalis,  and  prized  in  ciilt.  for  its  glaucous -white  canes: 
reaches  8-10  ft.,  with  strong  arching  canes  that  bear  strong, 
recurved  prickles:  Ifts.  ovate  or  oval,  incise -serrate,  whitish 
beneath:  tls.  large  and  white,  1-3  on  drooping  pedicels:  berry 
amber-colored,  size  of  the  common  Raspberry,  the  calyx  at  first 
erect  but  finally  spreading.  Temperate  Himalaya.  B.M.  4678. 
R.H.  1855:5.  Gn.  54,  p.  456.— iJ.  Cajaensis,  Burbank.  Under  this 
name  Luther  Burbank  describes  a  bramble  that  came  to  him 
"by  way  of  New  Zealand  from  South  Africa,  and  is  probably 


the  one  that  Stanley  speaks  so  highly  of  as  growing  in  places 
on  the  Dark  Continent.  The  canes  grow  to  a  height  of  6-10 
feet,  bending  over  and  rooting  from  tips  like  Blackcap  Rasp- 
berries.   The  whole  plant  is  covered  with  a  short,  rusty  down. 


2211.   Small  form  of  Rubus  villosus,  the  northern  Dewberry. 

Generally  known  as  li.  Canadensis.    No.  32. 

and  few  short  scattered  prickles;  the  fruit  is  fully  as  large  or 
larger  than  Shaffer's  Colossal  Raspberry,  of  a  purplish  wine 
or  mulberry  color,  and  of  excellent  quality,  though  the  berries 
do  not  separate  from  the  receptacle  as  freely  as  they  should; 
it  is  a  very  promising  berry  -  plant."  See  Burbank's  "New 
Creations  in  Fruits  and  Flowers,"  June,  1894;  also  Gu.48,  p. 
126.  The  picture  represents  a  very  rugose  leaf  with  5  shallow 
nearly  rounded  lobes  and  very  irregularly  serrate  margins: 
stems  with  curved  prickles,  and  a  small  cluster  with  large, 
globular  short-pedicelled  fruits.  It  is  probably  R.  Moluccanus. 
—R.  Japonicus,  Veitch.  Known  to  horticulturists  in  its  varie- 
gated form  (R.  Japonicus  tricolor):  slender  trailer,  with  rose- 
colored  stems  and  petioles:  Ivs.  ovate,  mostly  indistinctly  3- 
lobed,  very  sharply  toothed,  the  youngest  ones  pinkish  white 
and  the  mature  ones  blotched  green  and  white.  Not  known  to 
be  in  cult,  in  this  country.  It  would  probably  not  be  hardy 
north.  The  botanical  position  of  the  plant  is  not  designated. 
G.C.  III.  16:95.  J.H.  III.  29:60.  G.M.  37:442.— ii.  Moluccanus, 
Linn.  A  large  Raspberry,  common  in  India  and  Malaya,  and  to 
be  expected  as  an  introduced  plant  in  many  warm  countries. 
Very  robust,  the  canes  and  branches  red-hairy  and  spiny:  Ivs. 
very  variable,  large,  usually  hairy,  dull -pubescent  beneath, 
shallowly  3-5-lobed,  irregularly  serrate :  fls.  white,  in  con- 
tracted terminal  clusters :  fr.  in  shades  of  red,  succulent.  B.R. 
6:461.— ii.  stellatus.  Smith,  produces  an  edible  fruit,  prized  in 
Alaska:  stem  simple  and  herbaceous,  only  a  few  inches  long, 
1-fld.:  Ivs.  cordate,  3-lobed  or  3-parted:  fls.  red.  Northwestern 
Arctic  America.  £,_  jj_  g_ 
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RUDB£CKIA  (after  the  two  Professors  Rudbeck, 
father  and  son,  predecessors  of  Linnaeus  at  U-psala). 
Compdsiice.  Cone-flower.  As  defined  by  Gray  (Syn. 
Flora  N.  Amer.,  1886),  Rudbeckia  is  a  genus  of  21  spe- 
cies of  North  American  herbs,  many  of  which  are  hardy 
and  perennial,  bearing  in  summer  showy  fls.  which  usu- 


The  only  full  double  form,  apparently,  is  Rudbeckia 
Golden  Glow,  which  has  had  great  popularity  since 
1896.  The  origin  of  this  great  favorite  seems  to  be  un- 
known. About  1894  John  Lewis  Childs  found  it  among 
some  plants  sent  by  correspondents.  See  Gng.  6:370. 
For  the  structure  of  the  Rudbeckia  inflorescence,  see 
Fig.  829,  Vol.  IL  ^   ji 

The  Cone-flowers  are  of  easy  cultivation  in  almost  any 
soil  and  situation,  from  a  semi-shady  position  to  one  in 
full  sun.  Most  of  the  species  are  found  inhabiting 
moist  locations,  but  thrive  well  in  the  garden  under  the 
ordinary  methods  of  cultivation,  although  i?.  lacinlata 
and  its  double  form,  Golden  Glow,  do  much  better  if 
abundantly  supplied  with  moisture,  i?.  hirta,  our 
Black-eyed  Susan,  — sometimes  called  by  the  children 
out  west  "Nigger-heads,"— will  thrive  in  the  driest, 
hottest  situation,  where 
many  others  would  fail. 

The  best  known  as  a  gar- 
den   plant,    and    probably 
the    showiest,    is    Golden 
Glow,    which    the    under- 
signed   considers 
the  best  perennial 
of    recent    intro- 
duction.     If    cut 
back    severely 
when    through 
blooming    and 
well    watered,    it 
often  produces  a 


^213.  Rubus  invisus,  the  cul- 
tivated form  known  as 
Bartel  Dewberry. 

See  Rubiis,  page  1586. 


ally  have  yellow  rays,  though  in  one  species  (H.  atro- 
rubens)  the  rays  are  all  dark  crimson,  and  in  the  other 
species  the  rays  are  occasionally  more  or  less  covered 
with  purple-brown  towards  the  base.  Under  Rudbeckia 
are'often  included  in  nursery  catalogues  certain  plants 
which  Gray  refers  to  Echinacea  and  Lepachys.  These 
three  genera  form  an  interesting  floricultural  group. 
Rudbeckia  and  Lepachys  are  typically  yellow-fld.  genera, 
while  Echinacea  contains  a  few  forms  with  fls.  ranging 
from  flesh  color  and  rose-purple  to  crimson.  The  chaff 
of  the  receptacle  is  usually  persistent  in  Rudbeckia  and 
deciduous  in  Lepachys. 

Among  the  hardy  herbaceous  species,  there  are  sev- 
eral with  striking  habit  and  distinct  foliage.  There  is  a 
wide  range  of  color  among  wild  plants  of  the  same  spe- 
•cies,  and  specimens  with  the  brown-purple  color  at  the 
base  should  be  sought  for.  The  rays  may  be  few  or 
many,  sliort  and  broad  or  long  and  narrow,  toothed  in 
various  ways,  star-like  or  making  a  continuous  limb, 
drooping  or  horizontal,  and  always  set  off  by  the  disk, 
which  may  be  purple,  black  or  yellowish,  high  and  col- 
■■umnar  or  low  and  roundish.  The  season  of  bloom  could 
*be  extended.  The  flowers  of  many  of  the  kinds  are  ex- 
cellent for  cutting. 


2215.    An  original  specimen  of  Rubus  trivialis  in  Michaux's 
herbarium  at  Paris.    About  14  natural  size.     Page  158G. 


2214.    Leaf  of  Rubus  invisus,  showing 
the  simple  teeth  (X  73). 
See  Jiubus,  page  1586. 


second  crop  of  flowers.  Autumn  Glory  will  be  well 
liked  when  better  known.  It  is  fine  for  massing  and 
has  a  much  longer  blooming  period  than  Golden  Glow, 
commencing  earlier  and  continuing  until  frost.  It  re- 
sembles H.  nitida,  but  is  taller  and  blooms  longer. 

H.  triloba  is  one  of  the  very  best,  and,  while  a 
biennial,  perpetuates  itself  through  self-sown  plants. 
It  forms  a  dense  twiggy  Vnish  somewhat  over  three  feet 
high  and  nearly  as  broad  if  kept  moderately  well 
watered,  and  much  smaller  if  in  a  dry  situation.  These 
plants  may  be  used  with  effect  as  a  border  to  a  large 
bed  of  hybrid  delphiniums,  as  the  latter  will  towt  r 
above  them  and  bloom  in  their  young  state.  By  the 
time  the  delphiniums  are  cut  down  for  their  second 
flowering  the  Rudbeckias  hide  their  untidiness  and  are 
in  their  prime,  l)ut  later  on  may  be  pulled  up  to  again 
expose  the  delphiniums.  An  effective  fall-flowering 
group  may  be  formed  by  using  the  lighter-colored  flower 
forms  of  Hibiscn.'!  Syriacvs  — such  as  Totus  albus.  Lady 
Stanley,  and  Elegantissima— for  a  center  or  back- 
ground, and  interspersing  groups  of  the  taller  Rud- 
beckias (except  Golden  Glow,  which  is  too  tall  and 
spreading)  and  boltonias  next  to  them.  In  front  of 
these  place  ii'.  x/x'riosa  and  Jf.  triloba,  with  the  blue 
form  of  Aco>ntiiin  IVapellus,  and  for  a  border  use  L'. 
bicolor,Yax.  sirperba ,  placed  well  to  the  front  to  be  pulled 
up  when  its  bloom  is  past.  This  group  will  give  color 
from  July  until  frost.  The  allied  plant  Echinacea  pur- 
purea and  E.  angustifolia  are  well  adapted  for  grouping 
in  open  bays  in  shrubby  borders,  as  their  flowers  are  ex- 
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tremely  durable  and  seem  in  harmony  with  such  sur- 
roundings. Rudbeckias  are  easily  increased  by  seeds, 
cuttings  or  division.  -^   q   Egan. 


2216.   Rubus  dumetorutn.  an  Old  World  Dewberry  (X  3^).    Page  1587 


A.  Base  of  tipper  Ivs.  cordate-clasp- 
ing    1.  amplezicaulis 

AA.  Base    of  upper  Ivs.    not   cordate- 
clasping. 
B.   Color   of  disk    brown    or   dark 
purple:    shape  of  disk  never 
cylindrical. 
C.  Lower  Ivs.  deeply  S-cut. 

D.  Duration    biennial:    disk 

black-purple 2.  triloba 

DD.  Duration  perennial:  disk 

dull  brownish 3.  subtomentosa 

CC.  Lower  Ivs.  not  deeply  3-cut. 
D.  Plants  bristly -hairy. 

E.  Hays  3^-/4  in.  long 4.  bicolor 

EE.  Hays  1-2  in,  long 5.  hirta 

DD.  Plants  nearly  glabrous. 

E.  Lvs.  mostly  entire 0.  fulgida 

EE.  Lvs.  irregularly  serrate.  7.  speciosa 
BB.   Color  of  disk  greenish  or  yel- 
lowish. 
c.  Lvs.  entire  or  barely  dentate. 
D.  Height  2-4  ft.:  lvs.  bright 

green 8.  nitida 

DD.  Height  4-9   ft.:  lvs.  glau- 
cous    9.  maxima 

CC.  Lvs.  {upper  stem-lvs.)  3-cleft. 10.  laciniata 


amplexicaulis,  1. 
bicolor,  4. 
fulgida,  6. 
Golden  Glow,  10. 
hirta,  5. 


laciniata,  10. 
maxima,  9. 
Neivmani,  7. 
nitida,  8. 


speciosa,  7. 
superba,  4. 
subtomentosa,  3, 
triloba,  2. 


1.  amplexicatilis,  Vahl.  Annual,  1-2  ft.  high:  rays 
%  in.  long  or  more,  yellow,  often  with  a  brown-purple 
base;  disk  brownish,  finally  somewhat  cylindrical. 
Low  grounds,  La.  and  Texas.    B.B.  3:418. 

2.  triloba,  Linn.  Fig.  2217.  Biennial,  2-5  ft.  high, 
bright  green:  lvs.  thin:  rays  8-10,  deep  yellow,  base 
sometimes  orange  or  brown-purple :  chaff  awned.  Moist 
soil,  N.  J.  to  Mich.,  south  Ga.  to  La.  and  Mo.  B.B. 
3:415.     B.R.  7:525. —  Blooms  the  first  year  from  seed. 

3.  subtomentdsa,  Pursh.  Perennial,  2-5  ft.  high,  ashy 
gray:  lvs.  thick:  rays  15-20,  yellow,  sometimes  with  a 
darker  base:  chaff  blunt.  Prairies,  111.  to  Tex.  B.B. 
3:415. 

4.  bicolor,  Nutt.  Annual,  1-2  ft.  high:  lvs.  1-2  in. 
long:  rays  yellow,  with  a  blackish  purple  base  or  all 
yellow.  Pine  woods  or  sandy  soil,  Ark.,  Tex.,  and  east 
to  Ga.  —  Var.  sup6rba,  Hort.  Haage  &  Schmidt,  has 
heads  2  in.  across:  rays  yellow  above,  purplish  brown 
below.   Gt.  47,  p.  220.    S.H.  2,  p.  169. 


5.  hirta,  Linn.  Black-eyed  Susan.  Yellow  Daisy. 
Biennial  or  annual,  1-3  ft.  high:  lvs.  2-5  in.  long:  rays 
golden  yellow,  sometimes  orange  at  base.  Dry  and  open 
ground;  common  over  wide  range.  B.B.  3:416.  Gn. 
49:1055. 

6.  fulgida,  Ait.  Perennial,  1-2  ft.  high:  rays  12-14, 
1  in.  long.  Dry  soil.  Pa.  to  Mo.,  south  to  La.  and  Tex. 
B.M.  1996.    Mn.  6:221. 

7.  specidsa,  Wenderoth.  Perennial,  1-3  ft.  high:  rays 
12-20,  becoming  IK  in.  long.  Moist  .soil.  Pa.  to  Mich., 
Ark.  and  Ala.  G.C.  II.  16:372  (heads  3-4  in.  across, 
rays  more  than  30,  in  2  series).— ii.  Newmani,  Loud., 
is  generally  considered  a  synonym  of  this  species. 

nitida,  Nutt.    This  and  the  next  are  southern  per- 
ennials, with  lvs.  entire  or  barely  dentate:  rays  droop- 
ing,  pure   yellow,  several  or  numerous;    disk 
finally   columnar,    1-2  in.   long.     Wet  ground, 
Ga.  to  Fla.  and  Tex.    Gn.  47:1006. 

9.  maxima,  Nutt.  Closely  allied  to  B.  nitida 
and  differing  as  indicated  in  the  key.  Moist 
pine  woods  and  plains.  Ark.,  La.,  Tex.  Gn. 
47:1018. 

10.  laciniata,  Linn.  Perennial,  2-7  ft.  high: 
lower  stem-lvs.  3-5-parted,  upper  ones  3-cleft: 
rays  yellow,  few  or  several,  soon  drooping  ; 
disk  cylindric  in  fruit.     Moist  ground,  Canada 

to  Fla.,  west  to  Mont,  and  New  Mex.  G.F.  2:281.  Golden 
Glow  is  a  full  double  form.  Fig.  2218.  Gng.  5:5,  117; 
6:370.    A.F.  12:274,  275.    Gn.  50,  p.  411.  G.C.  III.  20:339. 

R.  angustifblia,  Linn.,  is  Helianthus  angustifolius. — R.  pin- 
nAta,  Vent.,  is  Lepachys  pinnata. — R.  purpurea,  Linn.,  is 
Echinacea  purpurea.  -^^  ]yj_ 

BUE.     See  Buta  graveolens. 

RUE  ANEMONE.     See  Syndesmon. 

RUE,  GOAT'S.     Galega  officinalis. 

RU£LLIA  (after  Jean  de  la  Ruelle,  a  French  botanist). 
Acanth&cece.  A  genus  of  about  150  species  of  herbs  or 
shrubs,  mostly  American,  pubescent,  villous  or  rarely 
glabrous:  lvs.  opposite,  mostly  en- 
tire: fls.  violet,  lilac,  white,  red  or 
rarely  yellow.  The  fls.  are  sessile 
or  nearly  so  in  axils  of  lvs.  or 
bracts;  they  are  solitary,  fascicled, 
or  in  spreading,  paniculate  cymes. 
Bracts  herbaceous,  loose  or  im- 
bricated, usually  small  and  nar- 
row, rarely  oblong  or 
lanceolate.  Corolla- 
limb  5-lobed,  equal, 
or  with  the  upper 
lobes  connate  at  the 
base;  stamens 4:  cap- 
sule oblong  or  club-shaped, 
terete  or  compressed,  6-20- 
seeded:  seeds  compressed. 

A.   Blossoms   sessile  or 
nearly  so. 

B.    Lvs.  green. 
c.    Pis.  blue,  iyi-2  in.  long. 

cilidsa,  Pursh.  A  hardy 
perennial  herb,  about  1)4  ft. 
high,  erect  or  prostrate,  hir- 
sute or  pubescent:  lvs. 
hairy,  ciliate,  usually  ob- 
long, sessile  or  short-peti- 
oled,  13^-3  in.  long:  fls.  sol- 
itary or  clustered,  axillary, 
blue,  1/^-2  in.  long.  Aug., 
Sept.  In  dry,  light  soil,  N. 
J.,  south  and  west.  B.B.  3: 
203. — Prop,  by  seeds  or  di- 
vision. 

CC.    Fls.  rosy,  2-6  in.  long. 

macrdntha.  Mart.  It  forms  2217. 

a    compact,    many-stemmed     Rudbeckia  triloba  (X  K). 
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shrub,  1-G  ft.  high,  with  ovate-lanceolate  Ivs.  4-6  in. 
long:  fls.  large,  bell-shaped,  with  tubular  base,  purplish 
rose  with  purple  veins,  solitary  in  leaf -axils.     Brazil. 


2218.    Rudbeckia  laciniata,  var.  Golden  Glow  (X  %). 

See  p.  1589. 

G.C.  III.  17:45.  R.H.  1881:410.-G.  W.  Oliver  says  in 
his  "Plant  Culture  "that  If.  macrantha  is  of  easy  cul- 
tivation and  is  one  of  the  best  greenhouse  flowering 
plants  for  amateurs.  Cuttings  rooted  in  September 
furnish  fair-sized  flowering  plants  in  January.  These, 
if  desired,  may  be  planted  out  in  late  spring,  when  they 
will  have  formed  large  specimens,  which  may  be  lifted 
and  potted. 

BB.    IjVS.  marked  with  tchite. 
0.    Fls.  tvhite,  often  veined  tvith  lilac. 

Devosii,na,  Hort.  A  low-growing  tender  Brazilian 
species,  with  lanceolate  Ivs.  marked  on  the  upper  sur- 
face with  white  along  the  nerves  and  having  the  lower 
surface  entirely  purple:  fls.  rather  small,  usually  white, 
with  blue  stripe,  axillary;  corolla-tube  suddenly  dilated 
and  bent  at  the  middle. 

cc.    Fls.  carmine  or  rose. 

Makoyina,  Hort.  A  compact,  bushy  plant  resembling 
i?.  Devosiana,  Hort.,  in  foliage,  but  differing  in  the 
color  of  the  fls.  (bright  carmine)  and  by  their  somewhat 
larger  size.  Brazil.  R.B.  21:109.  R.H.  1896: 576. -Pre- 
fers shade.  It  is  said  that  the  color  of  the  foliage  is 
better  when  soot  is  mixed  with  the  soil. 

AA.    Blossoms  on  long  peduncles. 

B.    Fls.  hliie  or  purple. 

tuberdsa,  Linn.    A  perennial  herb,  2-3  ft.  high,  with 

oval   or  ovate   Ivs.  2-3  in.  long  and  blue  fls.  lK-2  in. 

long,  in  terminal,  nearly  naked  panicles;   stigma  single: 

capsule  12-lG-seeded.    Southwestern  U.  S.;  cult,  in  Fla. 

BE.  Fls.  red. 
G.  Peduncles  much  branched, 
amcena,  Nees  (Stephanoph^sum  longifblium,  Pohl). 
A  half-hardy  perennial,  about  IK  ft.  high:  Ivs.  oblong- 
lanceolate  or  oblong,  narrowed  at  both  ends;  margins 
repand-denticulate  or  simply  repand:  fls.  bright  red,  in 
axillary  sprays  in  summer.    Brazil.    F.M.  1880:419. 

ro.    Peduncles  hut  little  bratiched. 
formdsa,  Andr.     Fig.  2219.    A  low-growing,  tender, 
herbaceous  perennial:   Ivs.  ovate,  rounded  at  the  base, 


hairy  on  both  sides:  fls.  on  straight,  axillary  peduncles ; 
corolla  scarlet,  showy,  l^i  in.  long,  the  upper  2  lobes 
joined  for  half  their  length.  Summer.  Brazil.  B.M. 
1400.  — Cult,  in  California. 

R.  vdrians,  Vent.   See  DasdalacaBthus  nervosus. 

F.  W.  Barclay. 

RXJLlNGIA  (after  J.  Ph.  Ruling,  a  botanist  of  Gottin- 
gen).  Sterculiiicew.  This  includes  two  plants  cult,  in 
S.  Calif.  R.  parviflora  is  highly  recommended  as  a 
rock  plant  by  Ernest  Braunton,  of  Los  Angeles,  who 
grows  it  in  quantity  for  its  trailing  habit  and  myriads 
of  small  pink  fls.  borne  in  spring.  Franceschi  says  that 
H.  pannosa  is  odd  and  pretty  by  reason  of  the  fleecy 
coating  of  tlie  leaves.  A  genus  of  about  15  species  of 
shrubs  or  undershrubs  from  Australia,  except  one  a 
native  of  Madagascar.  Lvs.  various  in  size,  entire, 
toothed  or  lobed:  fls.  mostly  white,  small,  in  cymes; 
calyx  5-lobed;  petals  5,  broad  and  concave  or  convo- 
lute at  the  base,  with  a  small,  broad  or  linear  ligula  at 
the  top;  stamens  shortly  or  scarcely  joined  at  the  base, 
5  without  anthers,  petal-like,  5  perfect,  short:  ovary 
sessile,  5-celled;  ovules  1-3  in  each  cell.  Flora  Austra- 
liensis  1:237. 

A.    I/vs.  1-3  in.  long. 

panndsa,  R.  Br.  Eventually  a  shrub,  several  ft.  high, 
but  flowering  freely  at  a  young  age:  lvs.  scabrous-pu- 
bescent above,  densely  velvety  hirsute  below,  on  older 
plants  ovate-lanceolate  to  lanceolate,  on  young  plants 
broader  and  often  .3-4-lobed:  cymes  shortly  peduncu- 
late: fls.  white.  B.M.  2191. -The  plant  offered  in  Calif, 
as  Pomaderris  apetala  is  said  to  belong  here. 
AA.    Z/VS.  usually  less  than  1  in.  long. 

parvifldra,  Endl.  A  low  shrub,  with  branches  Yi-VA 
ft.  long,  ascending  or  prostrate:  lvs.  ovate  or  ovate-lan- 
ceolate, obtuse,  deeply  crenate,  mostly  lobed:  fls.  pink- 
ish, in  shortly  pedunculate  cymes.      -p.  W.  Barclay. 

EtJMEX  (the  Latin  name).  Polygoncicece.  Dock. 
Sorrel.  Herbs,  mostly  perennial,  with  strong  roots,  of 
more  than  100  species  in  many  parts  of  the  world.    Most 


2219.   Ruellia  formosa  (X  V^) . 


of  the  species  are  weedy  plants,  but  some  of  them  afford 
leaves  for  "  greens  "  and  others  are  useful  for  ornament. 
All  are  of  the  easiest  culture.    Prop,  mostlj'  by  seeds. 
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As  a  genus,  Rumex  is  closely  allied  to  Fagopyrum,  the 
buckwheats,  Rheum,  the  rhubarbs,  and  Polygonum,  the 
jointweeds.  They  are  mostly  leafy-stemmed  plants,  with 
small  tlowers  in  panicles,  the  pedicels  mostly  in  whorls 
and  jointed:  fls.  perfect  or  imperfect,  with  C-parted 
calyx,  the  3  inner  lobes  larger  and  generally  one  or  all 
of  them  bearing  a  grain  or  tubercle  near  the  center; 
stamens  6;  stigmas  3:  fr.  a  3-sided  often  margined  or 
winged  akene.  In  the  larger  species  the  stems  are 
grooved  and  hollow.  Most  of  them  are  erect-growing 
plants.    See  Dock  and  Sorrel. 

A.  Docks:  Ivs.  not  hastate:  fls.  perfect,  or  at  least  not 
dicecions. 
B.  Wings  of  calyx  not  tubercle-bearing. 
■  vendsus,  Pursh.  Perennial,  1}/^  ft.  or  less  tall,  gla- 
brous, branched:  Ivs.  oblong-ovate  or  ovate-lanceolate, 
usually  tapering  at  both  ends,  entire,  the  stipular 
sheaths  (ocrere)  funnelform  and  prominent:  wings  of 
fr.  large  and  thin,  entire,  1  in.  or  more  across,  red- 
veined  and  showy,  the  pedicels  hanging  in  fruit.  Mo., 
west. —Recently  offered  as  an  ornamental  plant,  because 
of  the  very  showy  wide-winged  fruiting  calices. 

hymenos6palus,  Torr.  (7?.  Sdxei,  Kellogg). 
Canaigke.  Raiz  Colorada.  Erect,  reaching 
3  ft.,  glabrous,  the  root  of  clustered  fusi 
form  tubers:  Ivs.  oblong-lanceolate,  some 
times  1  ft.  long,  narrow  at 
either  end,  short-petioled,  en- 
tire, gray-green,  somewhat  mot- 
tled beneath:  fls.  perfect,  large, 
in  crowded  panicles,  green  : 
fruiting  calyx-lobes  %  in.  across,  brown,  en- 
tire, veiny,  the  pedicels  drooping.  Indian 
Terr,  and  Tex.  to  Calif.  B.M.  7433. -"Leaf- 
stalks used  as  rhubarb,  for  which  reason  it  is 
known  also  as  pie-plant  in  California."  Fran- 
cescJii.  The  plant  has  some  ornamental 
value,  but  is  of  great  economic  importance  as  a  tannin- 
producing  plant.  The  tannin  is  secured  from  the  dahlia- 
like roots.  For  literature  on  the  economic  uses  of  the 
plant,  consult  reports  of  experiment  stations  in  Ariz., 
Calif.,  and  elsewhere. 

occident&.lis,  Wats.  Stout  perennial,  reaching  3  ft., 
glabrous:  Ivs.  lanceolate  to  ovate-lanceolate,  more  or 
less  wavy-margined,  obtuse  or  nearly  so,  the  base  sub- 
cordate,  long-stalked:  wings  of  the  fr.  subtriangular, 
somewhat  toothed,  veiny,  brown,  %  in.  across.  Labrador 
across  the  continent,  descending  along  the  Rocky  Mts. 
and  reaching  Texas.  — Once  introduced  as  an  ornamental 
subject,  because  of  its  profuse  and  somewhat  showy 
fruiting  calices. 

BB.   Wings  of  calyx  bearing  one  or  more  tubercles. 

Fati6ntia,  Linn.  Herb  Patience.  Spinage  Dock. 
Tall,  strong,  erect,  nearly  simple  plant,  reaching  5  ft. 
when  in  flower,  glabrous  :  root-lvs.  (Fig.  728,  Vol.  I) 
elliptic-ovate,  tapering  both  ways,  the  margins  undulate, 
the  blade  8-12  in.  long;  stera-lvs.  ovate-lanceolate,  long- 
acuminate,  more  or  less  rounded  at  the  base:  inflores- 
cence long  and  compound  (often  2  ft.  long),  dense  in 
fr. :  wings  cordate,  about  ^  in.  across,  veiny,  entire, 
one  of  them  bearing  a  small  tubercle  near  the  base.  Eu- 
rope, but  naturalized  in  many  places.  — An  excellent 
plant  for  greens,  the  strong  root-lvs.  being  used  in 
early  spring.    Perennial. 

crispus,  Linn.  Curly  Dock.  Tall,  often  3-3%  ft. : 
Ivs.  long -lanceolate,  wavy-margined,  rounded  at  the 
base:  wings  entire,  the  tubercles  usually  3,  the  inflores- 
cence not  leafy.  Naturalized  from  Europe,  and  now  one 
of  the  common  Docks  about  yards  and  in  old  fields.— Not 
cult.,  but  the  Ivs.  sometimes  used  for  greens. 

obtusifdlius,  Linn.  Bitter  Dock.  Also  a  common 
weed :  Ivs.  much  broader,  very  obtuse  or  even  cordate  at 
base,  obtuse  at  apex,  not  wavy-margined :  wings  long- 
toothed,  the  tubercle  usually  1,  the  inflorescence  some- 
what leafy  below.    Eu. 

AA.    Sorrels:    h's.  mostly  (at    least   the  radical  ones) 
hastate  or  sagittate:    fls.  imperfect,  the  plants 
sometim.es  dicecioiis. 
B.  Plant  perennial  (R.  Acetosella  sometimes  annual). 

Acetdsa,  Linn.  Garden  Sorrel.  Stem  strong  and 
erect  (3  ft.  or  more  tall  in  fr. ),  furrowed,  the  plant  gla- 


brous: root-lvs.  thin  and  light  green,  oblong  and  obtuse, 
with  sharp  auricles  at  the  base  (Fig.  729,  Vol.  I),  the 
petioles  slender;  stem-lvs.  relatively  narrow,  acumi- 
nate :  inflorescence  large  and  ample,  the  larger  part  of 
the  fls.  sterile  (plant  sometimes  dioecious):  wings  en- 
tire or  very  nearly  so,  not  over  yi  in.  across,  cordate- 
ovate,  each  with  a  callosity  near  the  base,  the  outer 
small  scales  reflexed.  Eu.  and  Asia,  and  naturalized  in 
some  places  in  this  country.— Useful  for  early  spring 
greens,  but  later  in  foliage  than  H.  Putientia. 

scutMus,  Linn.  French  Sorrel.  Lower,  with  many 
branching  prostrate  or  ascending  stems,  glaucous:  Ivs. 
somewhat  fleshy,  the  radical  ones  long-stalked  and  cor- 
date-ovate-obtuse, the  stem-lvs.  short-stalked  and  has- 
tate-flddleform  and  acute  or  sometimes  3-lobed:  wings 
thin,  cordate,  without  callosities.  Evi.,  Asia.  — Grown 
in  several  varieties  in  Europe, 
and  sometimes  cult,  in  this 
country  for  greens.  It  is  a 
summer  Sorrel. 


2220.   Russelia  juncea  (X  %). 
(See  page  1592.) 


Acetos611a,  Linn.  Common  Field  or  Sheep  Sorrel. 
Common  in  all  old  fields,  where  it  indicates  sterile  soil: 
Ivs.  oblong,  from  a  hastate-lobed  base:  fls.  reddish,  in 
erect  racemes.  Not  cult.,  but  the  sour  root-leaves  are 
sometimes  used  for  greens.    Eu. 

BE.    Plant  annual. 

rdseus,  Linn.  One  to  2  ft.,  with  spreading  and 
branched  stems,  glabrous  and  somewhat  glaucous :  Ivs. 
small,  deltoid-ovate,  entire,  short-pointed,  truncate-cu- 
neate  or  almost  cordate  at  base :  racemes  short  and  leaf- 
less or  nearly  so,  the  pedicels  drooping  in  fr. :  wings 
cordate-orbicular,  %-'%  in.  across,  thin,  rosy -veined, 
without  callosities.  Egypt  to  Persia.  — Rarely  cult,  as 
an  ornamental  for  its  showy  fruiting  calices. 

L.  H.  B. 

KITPTURE-WORT.     Herniaria. 

Rfi^SCUS  (an  old  Latin  name).  Lilidcew.  Butcher's 
Broom.  A  genus  of  possibly  3  species  scattered  over 
Europe.  Erect  shrubs,  with  minute  bract-like  Ivs. 
and  branches  (phyllodia)  simulating  leathery,  per- 
sistent, veined,  sessile,  leaf-like  bodies:  fls.  small, 
springing  from  the  midrib  of  the  lower  surface  of  the 
phyllodium. 

acule^tus,  Linn.  Shrub,  l>2-3%  ft.  high:  phyllodia 
ovate-lanceolate,  J^-1%  in.  long,  tapering  into  a  spiny 
point:  fls.  1-2,  short -pedicelled :  berry  red,  3^  in.  thick. 
Spring.  Gn.  ,34,  p.  231.  R.H.  1894,  p.  545. -Cult,  in 
Fla.  and  S.  Calif. 

According  to  A.  Blanc,  R.  Hypoglossum,,  Linn.,  has  been 
highly  commended  lately  in  Germany  as  a  decorative  subject. 
This  species  and  R.  Hypophyllum,  Linn.,  are  both  natives  of 
southern  Europe,  where  they  have  been  studied  by  various 
botanists,  some  of  whom  distinguish  them  by  various  char- 
acters, while  others  unite  them  into  a  single  species.  J.  G. 
Baker  considers  R.  Hypoglossum  a  variety  of  R.  Hypopliyllum, 
differing  in  having  the  eosta  under  the  cluster  of  fls.  in  the 
form  of  a  large  leafy  bract  lacking  entirely  the  texture  of  the 
phylloeladium.  In  B.M.  2049  R.  Hypophylhim  is  shown  with 
minute  white  fls.  and  handsome  red  berries  nearly  %  in.  thick. 

P.  W.  Barclay. 

RUSH.  Juncus.  Flowering  Rush  is  Butomus. 
Rush  Lily.     See  Sisyrinchium. 
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RUSSELIA  (Alexander  Russell,  English  physician 
and  author  of  "Natural  History  of  Aleppo,"  1856). 
Scrophtilaridcece.  About  a  dozen  species  of  Mexican 
shrubby  plants  with  angular,  usually  slender,  often 
pendulous  branches:  Ivs.  usually  small,  becoming  scale- 
like on  the  branches,  opposite  or  verticillate:  Us.  bright 
red,  in  dense  or  loose  corymbs  or  of  a  single  flower; 
calyx  5-parted;  corolla  -  tube  cylindrical,  the  lobes 
spreading  and  nearly  equal;  stamiuodia  very  short  or 
wanting;  stamens  4:  capsule  subglobose,  2-celled: 
seeds  numerous,  very  small,  winged.  A  recent  synop- 
sis of  Russelia  by  Dr.  B.  L.  Robinson,  with  a  key  to  the 
species,  will  be  found  in  Proc.  Am.  Acad.  Arts  &  Sci., 
vol.  35,  No.  16,  March,  1900. 

Russelias  are  of  easy  cultivation.    S.  juncea  and  its 
varieties  make   excellent   basket  plants,  being  almost 
continuously  in  bloom.    Propagated  by  cuttings. 
A.    Peduncles  l-S-flowered. 

juncea,  Zucc.  {K.  scopdria,  Hort.).  Coral  Plant. 
Fig.  2220.  A  tender  shrubby  plant, with  smooth,  somewhat 
rush-like  branches,  nodding  or  pendulous  at  the  top: 
Ivs.  linear-lanceolate  or  ovate,  small,  becoming  minute 
bracts  on  the  branches :  raceme  very  loose,  remotely 
flowered:  peduncles  elongated.  B.R.21:1773.  P.M.  4:79. 
—  Vars.  Lemoinei  and  elegantissima  are  garden  hybrids 
of  i?.  juncea  and  2i'.  s(ir)nentosa.  They  are  more  florif- 
erous,  especially  during  the  winter,  than  the  type. 
AA.    Peduncles  many -flowered. 

sarmentdsa,  Jacq.  {B.  multiflora,  Sims).  A  tender 
shrub,  becoming  4-6  ft.  high:  Ivs.  opposite,  ovate,  acu- 
minate, serrately  crenate:  fls.  verticillate,  many  in  a 
terminal  raceme.  B.M.  1528    P.M.  16:163.  R.H.  1852:281. 

F.  W.  Barclay. 

RUSSIAN  CACTUS.     Same  as  Russian  Thistle. 


RUSSIAN  FRUITS. 

See  Salsola. 


See  Pomology.     R.  THISTLE. 


RUST.  A  name  for  a  class  of  fungi  which  produce 
disease  in  plants.  Rusts  are  of  the  class  UredineaB. 
The  mycelium  branches  among  the  tissues  of  the  host 
and  produces  several  kinds  of  spores,  either  upon 
tlie  one  host  (autcecious),  or  upon  different  hosts 
(heteroecious).  These  spores,  as  shown  typically  in  the 
disease  of  the  wheat,  are  called  respectively  uredospores, 
teleutospores,  fecidiospores,  etc.  Recent  researches  by 
Eriksson  and  Henning  in  Sweden  show  that  the  three 
common  rusts  which  affect  the  grains,  namely:  Puccinia 
graminis  (Pigs.  2221-2),  P.  rubigo-vera  and  P.  coronata, 
can  be  split  up  into  seven  species,  characterized  by 
their  cultural  reactions  with  a  large  series  of  plants,  and 
that  Puccinia   (jraminis   has    besides    six   specialized 


2221. 
Colonies  of  Rust 
on  the  stem  of 
wheat. 


2222. 
The  cluster  -  cup 
stage  of  the 
wheat  Rust  fun- 
gus growing  on 
a  barberry  leaf. 


forms,  delimited  by  differences  in  the  marked  capacity 
of  the  uredo-  or  teleutospores  to  inoculate  on  different 
hosts.  Several  rusts  are  common  on  cultivated  plants, 
causing  disease;  viz.,  beet  rust  (  ifromyces  Betw),  broad 
bean  rust  (ifromyces  Faboe),  white  pine  rust  (Cron- 
artiiim  ribicolum) ,  asparagus  rust  (Puccinia  Asparagi), 


chrysanthemum  rust  (Puccinia  Hieracii),  black,  or 
wheat  rust  (Puccinia  graminis) ,  hollyhock  rust  (Puc- 
cinia malvacearum),  etc.       John  W.  Harshberger. 

The  rusts  are  fungi  constituting  a  very  large  and 
economically  important  class  known  as  Uredinese. 
Thej-  are  all  obligatory  parasites,  attacking  a  vast  num- 
ber of  native  and  cultivated  plants.     The  mycelium  of 


2223.  Ruta  graveolens.    Flowers  slightly  enlarged. 


the  rust  fungi  exists  entirely  within  the  tissues  of  the 
host.  The  spores  are  formed  in  masses  or  sori  just  be- 
neath the  epidermis.  When  ripe  they  break  through 
the  epidermis,  forming  brown  patches  and  spots  from 
which  they  are  scattered.  Many  of  the  rusts  produce 
several  spore-forms,  which  often  occur  in  regular  succes- 
sion either  on  the  same  host  or  on  different  hosts.  For 
example,  the  wheat  rust  produces  uredospores  and  teleu- 
tospores on  the  wheat  and  aecidiospores  on  the  barberry. 

Rusts  rarely  kill  the  plants  which  they  affect,  and 
hence  in  many  cases  the  damage  done  is  not  as  appar- 
ent as  in  many  other  diseases.  In  all  cases,  however, 
the  plants  are  weakened,  and  often  much  disfigured. 
They  are  among  the  most  difficult  fungoiis  diseases  to 
combat.  Spraying  has  been  tried  in  many  instances, 
but  has  proved,  at  most,  only  partially  successful.  The 
most  profitable  course  for  overcoming  these  diseases 
seems  to  be  the  selection  of  resistant  varieties. 

Heinrich  Hasselbring. 

BUTA  (classical  name  of  rue).  HutHcecp.  About  40 
species  from  the  Mediterranean  region  of  Europe  and 
from  Asia.  Perennial  herbs,  often  woody  at  the  base, 
glandular,  punctate:  Ivs.  simple  to  much  pinnate,  odor- 
ous :  fls.  yellow  or  greenish,  in  terminal  corymbs  or 
panicles,  hermaphrodite,  usually  4-merous;  petals  4-5, 
free,  often  dentate  or  ciliate;  stamens  8-10:  ovary  ses- 
sile: capsule  4-5-lobed,  indelii scent  or  dehiscent  at  apex. 

graveolens,  Linn.  Rue.  Herb  of  Grace.  Fig.  2223. 
A  hardy  perennial,  woody  at  the  base,  lK-2  ft.  high  :  Ivs. 
fragrant,  much  divided;  lobes  oblong,  the  terminal  ob- 
ovate:   fls.  yellow.    July.    Prop,  by  division  and  seeds. 

Patavlna,  Linn.  {Haplophyllum  Patav'ium,  Hort.). 
A  hardy  perennial  herb  4-6  in.  high:  Ivs.  glabrous,  the 
lower  oblong- spatulate,  narrowed  iit  the  base,  the  others 
trisected  and  laciniate:  corymb  dense;  pedicels  some- 
what longer  than  the  fls. :  fls.  golden  yellow.   June,  July. 

F.  W.  Barclay. 

RUTABAGA,  or  SWEDISH  TURNIP.  Consult  Bras- 
sica  einiijxstris,  page  177;   also  Turnip. 

RUTLAND  BEAUTY  is  Conrolrulus  Sepium. 

RYE.     See  Secule.     RYE,  Wild.     See  Ulrjmus. 


SABAL  (possibly  a  native  name  in  South  America, 
but  the  author  of  the  genus  does  not  explain).  Pal- 
mclcea;.  Spineless  palms,  low,  tall  or  almost  stemless, 
the  robust,  ringed  trunk  obliquely  ascending  at  the 
base,  clothed  above  with  dead  leaf-sheaths:  Ivs.  termi- 
nal, orbicular  or  cuneate  at  the  base,  flabellately  multi- 
tid;  segments  linear,  bitid,  filamentous  on  the  margins, 
induplicate  in  the  bud;  rachis  short  or  long;  ligule 
short,  adnate  to  the  rachis;  petiole  concave  above,  the 
margins  smooth,  acute;  sheath  short:  spadices  large, 
elongated,  decompound,  at  first  erect,  the  branches  and 
branchlets  slender,  recurving,  pendent;  spathes  sheath- 
ing the  branches  and  peduncles  tubular,  oblique  at  the 
throat:  bracts  and  bractlets  minute:  fls.  small,  gla- 
brous, white  or  green  :  fruits  small,  globose,  black, 
the  short  style  basal.  Species  6,  Florida  to  Venezuela, 
and  one  in  Sonora. 

Some  botanists  make  the  species  names  all  feminine ; 
others  neuter.  Jared  G.  Smith. 

The  Cabbage  Palmetto  (Sahal  Palmetto)  grows  in 
groups  of  a  few  specimens  to  several  hundreds  or  even 
thousands  in  the  rich  black  soil  on  the  banks  of  the  St. 
Johns  and  Ocklawaha  rivers  of  Florida,  forming  a  glori- 
ous sight;  and  even  the  tourist  who  is  blind  to  most  of 
the  charms  of  nature  cannot  help  being  overwhelmed 
by  the  beauty  and  grandeur  of  these  palms.  They  are 
found  northward  to  South  Carolina,  but  they  attain  their 
fuHest  development  in  Florida,  where  they  always  form 
an  important  feature  of  the  landscape.  Generally  they 
grow  in  dense  groups,  but  they  are  more  beautiful  in  all 
their  parts  where  they  have  room  enough  to  spread. 
In  southern  Florida  the  undersigned  has  often  found 
underneath  the  crown  of  leaves  a  dense  wreath  of  ferns 
(Polypodium  aureum),  which  heightens  the  charm  of 
these  palms  considerably.  On  the  St.  Johns  the  trunk 
is  often  covered  with  the  trumpet  creeper  (Tecoma 
radicans) ,  or  it  is  hidden  by  the  dense  foliage  of  the 
cross-vine  (Bignonia  capreolata),  both  of  which  form 
a  beautiful  ornament,  especially  when  in  flower.  These 
suggestions  of  nature  are  often  followed  by  planters  who 
have  a  feeling  for  nature-like  landscape  ef- 
fects. The  Cabbage  Palmetto  thrives  even  in 
the  poor  sandy  soil,  and  it  is  greatly  improved 
by  cultivation.  Even  good-sized  trees  are 
not  difficult  to  transplant  if  the  whole 
stem  is  carefully  dug  out  and  all  of  the 
roots  and  leaves  are  cut  off.  If  the  stem  has 
been  set  at  least  three  feet  deep  and  the 
soil  is  kept  well  watered  after  planting,  the 
Palmetto  is  almost  sure  to  live.  In  addition 
to  the  Palmetto,  all  of  the  Sabals  mentioned 
in  this  work  are  cultivated  by  the  undersigned 
on  high  pine  land  in  southern  Florida.  Un- 
der these  conditions  the  Sabals  have  proved 
a  great  success,  as  also  all  species  of  Phoenix 
and  all  Cocos  of  the  australis  type,  while  the 
species  of  Washingtonia,  Erythea,  Livistona 
und  Trachycarpus  have  been  an  entire  failure. 
S.  Blackhurnianum  is,  in  the  judgment  of 
the  undersigned,  the  finest  of  all  the  fan- 
leaved  palms  that  can  be  grown  in  Florida. 

All  the  species  that  form  trunks  are  objects 
•of  great  beauty  when  well  grown.  They  need 
to  be  well  fertilized,  or  the  lower  leaves  will 
suffer  and  finally  die,  thus  detracting  much 
from  the  elegance  of  the  specimen.  They  all 
grow  naturally  in  rich  black  soil,  but  they  all  thrive  ex- 
ceedingly well  in  the  sandy  pine  woods  soil  if  well  fertil- 
ized and  watered ;  in  fact,  they  can  hardly  be  fertilized  too 
much,  and  the  more  nitrogenous  manure  and  water 
they  get  the  faster  they  grow.  When  transplanted  they 
must  be  set  deep.  In  planting  palms  the  writer  always 
makes  a  hollow  about  G  ft.  in  diameter  and  about  2  ft. 
deep  in  the  center.   This  center,  which  receives  the  plant. 


is  the  deepest  point,  while  the  ground  all  around  is 
slightly  sloping.  Care  must  be  taken  to  remove  the  sand 
after  heavy  rains  or  the  crown  will  soon  be  buried  and  the 
little  plant  dies.  As  the  plant  first  forms  the  trunk  in  the 
soil  and  as  the  growth  is  rather  rapid,  this  precaution  is 
not  necessarj'  after  the  plant  has  attained  a  few  feet  in 
^'^®-  H.  Nehrling. 

The  Cabbage  Palmetto  (Sahal  Palmetto)  is  rich  in  his 
torical  associations.  It  is  also  noted  for  its  imperish- 
ability under  water.  The  trunks  make  good  piles  for 
wharves,  as  they  resist  the  attacks  of  the  borer  in  sea 
water.  The  leaves  make  the  best  of  thatching.  Until 
the  tree  reaches  a  height  of  10-20  ft.  the  bases  of  the 
leaf -stalks  remain  upon  the  trunk,  forming  a  unique 
chevaux  de  frise,  which  adds  much  to  its  picturesque- 
ness.  This  palm,  when  pot-grown,  is  valuable  for 
greenhouse  culture  at  the  North. 

The  Dwarf  Palmetto  can  resist  as  low  a  temperature 
as  10-17°  F.  The  graceful  flower-spike  rises  above  the 
leaves  to  a  height  of  G  or  7  feet. 

S.  longipedimciilatum  somewhat  resembles  the  Cab- 
bage Palmetto,  and  its  flower-spikes  extend  far  above 
the  leaves.  g.  N.  Reasoner. 

INDEX. 

Adansoni,  1.  Hoogendorpi,  s.  l.  minor,  1. 

Blackhurnianum,  4.  Javanicum,  S.  L.  minus,  1. 

esBi-ulescens,  s.  L.  longifolium,  S.  L.  Mocini,  3. 

dealbatum,  s.  L.  longipeduiiculatum,  Palmetto,  3. 

Ghiesbreghtii,  s.  L.  s.  L.  princeps,  S.  L. 

glaucum,  s.  L.  mauritiaeforme,  2.  timhraculiferum,  4. 

glavcescens,  2.  Mexicanum,  5.  Vresana,  s.  L. 
Havauensis,  s.  l. 

A.  Leaf-Made  longer  than  petiole. 

B.   Trunk  none 1.  Adansoni 

BB.  Trtmk  fina  lli/  60  ft 2.  mauritiaeforme 

AA.  Leaf-hlade  shorter  than  petiole. 

B.  Shape  of  blade  cordate 3.  Palmetto 

BB.   Shape  of  Made  orbicular. 

c.  Lobes  rather  rigid 4.  Blackbumianum 

CO.   Lobes  pendent 5.  Mexicanum 


^^^^^"^^^^^^^^^ 


2224.    The  Palmetto  in  Florida— Sabal  Palmetto. 

1.  Ad&nsoni,  Guerns.  (S.  minus  or  minor,  Pers. 
Corypha  minor,  Jacq.  not  Linn.).  Dwarf  Palmetto. 
Blue  Palm.  Stem  short,  buried  in  the  earth:  Ivs.  2-3 
ft.  long;  blade  circular  in  its  outline,  somewhat  longer 
than  the  petiole,  glaucous  ;  segments  slightly  cleft 
at  the  apex:  spadix  erect,  much  longer  than  the  Ivs., 
3-G  ft.:  drupe  ]4  in.  thick,  black.  Southern  states. 
B.M.  1434. 


(1593) 


1594 


SABAL 


SACCOLABIUM 


2.  mauritiaef6rme,  Griseb.  &  Wendl.  Also  spelled 
mauritiiformis,  etc.  Trunk  middle-sized,  but  occasion- 
ally attaiuins:  GO-80  ft.:  Ivs.  Anally  12  ft.  across;  blade 
suborbicular,  longer  than  the  petiole,  glaucous  beneath, 
multifid  to  the  middle,  with  loose  fibers  between  the 
bifid  lobes.  West  Indies.  — The  name  ma^iritUeforme 
does  not  appear  in  the  American  trade,  but  S.  glauces- 
cens,  Lodd.  and  Hort.,  probably  belongs  here,  according 
to  Grisebach.  Nehrling  writes:  "S.  glaucescens  of  the 
trade  rivals  S.  umhracullferum  in  beauty  and  rapidity 
of  growth.  Its  leaves,  though  smaller,  have  a  beautiful 
bluish  green  color." 

3.  Palmetto,  Lodd.  Cabbage  Palmetto.  Pig.  2224. 
Stem  erect,  20-80  ft.  high:  Ivs.  5-8  ft.  long,  cordate  in 
outline,  recurved  at  the  summit,  shorter  than  the 
petiole;  segments  deeply  cleft;  spadix  spreading, 
shorter  than  the  Ivs. :  drupe  black,  3^->2  in.  long. 
Southern  states.  S.S.  10:507.  A.¥.12:&ld,.-S.  Moclni, 
Hort.,  is  referred  to  S.  Palmetto  by  Voss,  but  Nehrling 
describes  it  as  a  stemless  plant  from  Mexico,  more 
beautiful  than  the  Dwarf  Palmetto,  bearing  immense 
Ivs.  on  strong  stalks,  the  Ivs.  attaining  a  height  of  6-8 
ft.  S.  Palmetto  has  been  confused  in  the  European 
trade  with  S.  llexicanutn. 

4.  Blackburmi,num,  Glazebrook  {S.  umhraculiferum , 
Mart.).  Stem  30-40  ft.  high,  thickened  at  the  middle: 
blade  ample,  orbicular,  glaucous,  rather  rigid,  shorter 
than  the  petiole;  lobes  about  40,  ensiform,  bifid,  fila- 
mentous, rather  rigid.  West  Indies.  G.  F.  4:307. 
G.C.  II.  2:777.  Loudon's  Gard.  Mag.  5:52-57,  with 
several  figures.— This  species  has  also  been  confused  in 
the  trade  with  S.  Mexicanum. 

5.  Mexicanum,  Mart.  Stout  tree,  with  trunk  some- 
times 50  ft.  tall  and  2  ft.  in  diam. :  Ivs.  very  large,  some- 
times 6  ft.  long  and  7  ft.  wide,  divided  to  the  middle 
into  many  narrow  2-parted  segments,  which  are  filamen- 
tous on  the  margins:  fr.  K  in-  in  diam.,  globose  or 
sometimes  3-lobed,  with  thin  dry  flesh.  Tex.,  Mex.  S.S. 
10:508.  — Nehrling  writes:  "This  species  is  more  robust 
than  those  native  to  Florida;  it  forms  a  broader  and 
denser  crown  of  Ivs.  and  grows  more  quickly." 

The  following  are  mostly  trade  names,  but  at  present  they 
can  be  only  imperfectly  described:  <S.  cmrulescens,  W.  Bull. 
A  native  of  Colombia  introduced  in  1875.  Apparently  only  the 
juvenile  state  has  been  described.  Lvs.  elongate,  linear-lanceo- 
late, plicate,  with  a  bluish  or  glaucous  green  color  which  is  very 
strongly  marked  on  the  under  surface.  Nehrling  writes  that  he 
cannot  distinguish  at  present  his  specimens  of  S.  caerulescens 
from  S.  glaucescens. —  S.  dealhatum,  Hort.  "This  species," 
writes  Nehrling,  "reminds  one  of  S.  Moeini,  although  it  is 
smaller  in  all  its  parts.  The  leaves  are  numerous,  glaucous 
green  and  of  a  fine  fan-shaped  form.  Compared  with  the  Sabals 
that  form  a  trunk,  these  stemless  species  have  little  beauty, 
though  they  look  well  as  foliage  plants  in  company  with  Cyeas 
revoluta  and  Dioon  edule."  The  name  "dealbatum"  means 
whitened.— S.  Ohicsbreghtii,  Hort.,  is  very  similar  to  S.  um- 
braeulifera,  according  to  Nehrling.— S.  glaiicum,  Hort.,  Pitcher 
and  Manda,  1895,  may  possibly  be  meant  for  S.  glaucescens. 
—S.  Havanensis,  Lodd.,  according  to  Nehrling,  "is  a  more  up- 
right grower  than  S.  Blackburnianum,  has  a  slender  stem  and 
the  leaf-stalks  are  longer  and  thinner.  The  leaves  have  a  bluish 
green  color  while  young,  changing  to  a  fine  dark  green  when 
they  get  older."  H.-ilntat  unknown. — S.  Hobgendorpi,  Hort.,  is 
cult,  by  Nehrling. — .S'.  Javctnicum,  Hort.,  Pitcher  &  Manda,  is 
possibly  meant  for  S.  Havanensis,  since  Sabal  is  an  Ameri- 
can genus  and  is  not  known  in  Java.— S.  longifolium,  Hort., 
according  to  Nehrling  "has  very  numerous,  long  and  slender 
lvs.  which  are  bright  green  above  and  silvery  below." — S.  Ion- 
£rip«du/icMZa<!t?«,  Hort.,  according  to  Nehrling,  "is  a  stemless 
plant  with  smaller  lvs.  than  those  of  S.  Moeini  and  very  long 
and  slender  stalks."  Reasoner  adds  that  the  lvs.  are  glaucous 
green. — .S'.  prineeps,  Hort.,  according  to  Nehrling,  "is  very 
similar  to  S.  umbraculifera. — S.  TJresana,  Trelease.  Trunk 
15  or  35  ft.  high  and  upwards  of  1  ft.  in  diam.:  lvs.  glabrous, 
very  glaucous;  petiole  stout,  concavo-convex,  unarmed,  about 
40  in.  long,  nearly  1  in.  wide  and  nearly  2-5  in.  thick:  blade 
about  40  in.  long  and  wide,  multifid,  with  coarse  straw-colored 
fibers  from  the  sinuses,  the  center  areuately  recurved:  fr.  of  a 
single  developed  carpel,  depressed  globose,  %  in.  or  less  in 
diam.,  edible,  green,  or  when  dry  dingy  brown  and  somewhat 
glossy,  the  mesocarp  then  cottony:  endoearp  whitish  straw- 
color,  glossy  within;  seed  polished,  dark  chostnut-lirown, 
labyrinthiform-rugose,  much  depressed.  Sonora,  Mexi<-o,  in 
the  vicinity  of  Ures.  Described  and  figured  in  vol.  VI  (1901)  of 
Rept.  Mo.  Bot.  Gard.  "  From  the  two  arboreous  palmettos  of 
the  United  States,  S.  Urosana  differs  markedly  in  its  pale, 
very  glaiicons  fojijigo,  and  in  the  size  of  its  fruit,  which  is  of 
thrice  the  diameter  of  that  of  S.  Palmetto,  and  usually  a  third 
larger  than  in  8.  Mexicana,  with  the  former  of  which  species 


it  agrees  in  having  but  one  of  the  three  carpels  developed  aiid 
fertile,  while  in  S.  Mexicana  two  or  even  all  three  are  not  in- 
frequently developed.  Considering  the  extent  to  which  this 
section  of  Mexico  has  been  visited  by  collectors  of  seeds  it 
would  be  remarkable  if  this  attractive  plant  should  not  prove 
to  be  already  in  cultivation  in  European  gardens."  Possibly 
already  in  cult,  in  this  country.  •^ ^  jyj_ 

SABBATIA  (Liberatus  Sabbati,  Italian  botanist  of  the 
eighteenth  century).  Gentiandcece.  About  13  species  of 
Atlantic  North  American  annuals  or  biennials  with 
showy  rose-pink  or  white  fis.  in  summer  or  autumn. 
Fls.  5-12-merous,  in  cymes  or  terminating  the  branches; 
calyx  5-12-cleft;  corolla  rotate,  usually  with  a  yellow 
eye,  the  lobes  convolute  in  the  bud;  filaments  rather 
short,  filiform;  anthers  linear  or  elongate  oblong,  ar- 
cuate, recurved  or  revolute;  style  2-cleft  or  parted: 
capsule  globose  or  ovoid,  thick-coriaceous  or  at  first 
fleshy:   seeds  small,  numerous. 

Sabbatias  require  a  light,  sweet  soil.  Seed  may  be 
sown  in  fall  or  early  spring.  The  plants  are  easily 
transplanted. 

a.    Pis.  5-2)arted,  rarely  6-7-parted. 
B.    Z,vs.  narrotv -ohlanceolate  to  linear. 
c.    Color  of  fls.  rose  to  ivliite:   lvs.  obtuse. 
brachid,ta,    Ell.     Stem   but   slightly   angled,    1-2   ft. 
high:    lvs.  mostly   obtuse,    obscurely   3-nerved    at   the 
base:  fls.  showy,  light  rose  to  white,  1-1>2  in.  across,  in 
thyrsiform  panicles,  the  lateral  peduncles  bearing  usu- 
ally 3-fld.  cymes;    calyx-lobes  narrowly  linear,  shorter 
or   nearly   equaling    the    corolla.     May-Sept.     Ind.    to 
N.  C.  and  south.    B.B.  2:609. 

cc.    Color  of  fls.  white,  fading  yellowish:   lvs.  acute. 

lanceolElta,  Torr.  &  Gray.  Stem  simple,  1-3  ft.  high: 
lvs.  about  1  in.  long,  shorter  than  internodes,  acute, 
3-5-nerved,  the  floral  reduced  to  subulate  bracts:  fls. 
about  1  in.  »icross,  white,  fading  yellowish;  calyx-lobe 
more  than  half  the  length  of  the  corolla.  May-Sept. 
Wet  pine  barrens,  N.  J.  to  Fla.    B.B.  2:609. 

BB.  Lvs.  wider,  cordate-ovate,  clasping. 
angularis,  Pursh.  Stem  sharply  angled,  13^-2  ft. 
high:  lvs.  3-5-nerved:  fls.  fragrant,  showy,  light  rose 
to  white,  1-2  in.  across,  in  much-branched  pyramidal  or 
somewhat  corymbose  cymes;  calyx-lobes  linear,  much 
shorter  than  the  corolla.  Rich,  light  soil  in  open  fields. 
W.  Canada  to  Fla.    B.B.  2:610. 

aa.    Pis.  8-12-parted. 

cMoroides,  Pursh.  Stem  truly  biennial,  1-2  ft.  high, 
often  decumbent,  loosely  and  sparingly  branched  above: 
lvs.  oblong-lanceolate  or  the  lower  oblong-spatulate: 
fls.  rose-purple,  occasionally  white,  2  in.  across,  showy, 
solitary  on  naked,  somewhat  panictilate  peduncles; 
calyx-lobes  subulate-linear,  about  half  the  length  of  the 
spatulate-obovate  lobes  of  the  corolla.  Margins  of  pine 
barren  swamps  along  the  coast.   Mass.,  Fla.    B.B.  2:612. 

F.  W.  Barclay. 

SACCHAIIUM  {saccharon,  old  Greek  name  for  sugar). 
Graminea'.  Species  12,  in  tropical  regions,  mostly  of 
the  Old  World.  Tall  grasses  with  stout  culm  and  ample 
panicles,  the  branches  of  which  are  many-jointed;  the 
small,  slender  spikelets  1-fld.,  surrounded  by  long  silky 
hairs.  Differs  from  Erianthus  in  having  the  spikelets 
awnless.  The  most  important  species  is  the  Sugar  Cane, 
which  is  extensively  cultivated  in  tropical  and  subtropi- 
cal countries  for  the  production  of  sugar.  Propagated 
by  cuttings  of  the  stem.  Native  country  unknown,  but 
probably  east  Asia.  Ctiltivated  from  time  immemorial, 
for  which  reason  many  varieties  have  lost  the  power  to 
produce  bloom  or  at  least  to  produce  fertile  seed.  Rum 
is  produced  from  the  fermented  molasses. 

officinarum,  Linn.  Sugar  Cane.  Stem  8-20  ft.  high, 
1-2  in.  thick,  third  empty  glume  wanting. 

A.  S.  Hitchcock. 

SACCOLABIUM  (name  referring  to  the  saccate  label- 
luni).  Orc}iid()rc(e.  p]pipliytic  herbs  with  erect  leafy 
stems  increasing  in  length  by  continued  growth  at  the 
apex:  lvs.  distichous,  leathery  and  fleshy,  usually  chan- 
neled; inflorescence  lateral,  in  the  cultivated  species  a 
long,   densely-fld.   cylindrical   raceme:    fls.  medium   or 
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small;  sepals  siibequal,  free,  spreading,  the  lateral  pair 
not  decurrent  on  the  base  of  the  column;  petals  similar, 
sometimes  wider;  labellum  united  with  the  base  of  the 
column,  spurred,  the  mouth  of  the  spur  open;  pollinia 
on  a  filiforra  stipe.  About  20  species.  Can  be  propa- 
gated by  offsets  and  by  cut-backs.  Fresh  stock  is  con- 
stantly imported.  Heinkich  Hasselbring. 

This  interesting  genus  embraces  a  number  of  pretty 
and  distinct  species  from  Borneo,  Cochin  China,  India, 
Java  and  Manila.  They  are  closely  allied  to  the  genera 
Aerides,  Phalfenopsis  and  Vanda,  and  require  somewhat 
similar  treatment,  but  do  not  always  acclimatize  them- 
selves as  readily  to  artificial  cultivation  unless  given  a 
location  with  more  or  less  natural  surroundings,  though 
some  of  the  more  free-growing  species,  like  iS.  ampul- 
laceurn,  S.  cxrvifolium,  S.  coeleste  and  S.  JTendersoni- 
anutn,  can  usually  be  grown  successfully  in  the  Cattleya 
or  Cypripedium  department.  The  large-growing  species 
with  thick,  succulent  leaves  require  a  warm,  moist  atmos- 
phere where  the  winter  temperature  can  be  retained  at 
65°  to  70°  F.  by  night  and  about  75°  during  the  day,  and 
in  the  summer  or  growing  season  10  degrees  in  advance 
of  this. 

All  succeed  best  when  suspended  from  the  roof  in 
pans,  baskets  or  on  blocks  where  they  can  have  free 
circulation  of  air  about  them  at  all  times,  receive  indi- 
rect benefit  of  the  sun's  influence,  which  will  harden 
their  tissue,  and  where  the  compost  may  readily  and 
frequently  dry  out,  during  the  resting  period  especially. 
Grown  otherwise  the  more  succulent  species,  such  as 
S.  giganteum  (a  Vanda),  make  soft,  weak  tissue,  which 
is  susceptible  to  wet  spot,  a  usually  fatal  disease.  Clean, 
chopped  sphagnum,  freely  interspersed  with  broken 
pieces  of  charcoal,  is  the  most  satisfactory  growing  ma- 
terial, and  this  should  not  be  pressed  in  so  firmly  as  to 
entirely  exclude  access  of  air  to  the  roots,  but  the  plants 
must  always  be  firmly  secvired  with  pieces  of  charcoal, 
potsherds  or  other  similar  material,  or  securely  fastened 
with  copper  wire  to  keep  them  in  position,  otherwise 
being  more  or  less  top-heavy  they  are  liable  to  work 
loose,  under  which  conditions  they  cannot  become  prop- 
erly established. 

Shading  should  be  applied  to  the  glass  from  February 
until  November  to  break  the  sun's  direct  rays,  but  dur- 
ing the  balance  of  the  year  when  the  solar  light  is  weak 
its  direct  influence  will  be  found  beneflcial.  In  bright 
weather  during  the  growing  season  the  plants  need  a 
liberal  supply  of  water,  both  at  the  roots  and  over  the 
foliage,  but  during  the  resting  period  and  in  wet,  in- 
clement weather,  water  and  syringing  must  be  carefully 
and  sparingly  administered.  Judgment  in  this  respect 
is  very  essential  to  the  successfvil  culture  of  these 
plants.  The  supply  of  Saccolabiums  is  kept  up  by  fresh 
importation.  These  cultural  directions  apply  also  to  the 
genus  Rhynchostylis.  Robert  M.  Grey. 

A.    Fls.  rose-colored. 

Hendersoni^num,  Reichb.  f.  Dwarf:  Ivs.  4-6  in.  long, 
strap-shaped,  subacute,  distichous  on  the  stems,  but 
spreading  in  various  directions :  raceme  upright,  about 
as  long  as  the  Ivs.:  fls.  forming  a  cylindrical  mass, 
bright  rose,  %  in.  across;  dorsal  sepals  orbicular,  con- 
cave, lateral  ones  larger,  obovate-oblong  ;  petals  obo- 
vate ;  labellum  a  blunt,  straight  spur  with  3  teeth  at  the 
mouth,  white.    Borneo.    B.M.  6222. 

ampuUiceum,  Lindl.  Fig.  2225.  Dwarf:  stem  6-8  in. 
high,  with  2  rows  of  Ivs.:  Ivs.  strap-shaped,  channeled, 
apex  truncate  and  dentate :  racemes  nearly  erect,  4-6  in. 
high:  fls.  deep  rose  color;  sepals  and  petals  ovate, 
veined,  spreading  out  flat;  labellum  linear-falcate,  one- 
half  as  long  as  the  petals ;  spur  slender,  straight.  May, 
June.  N.  India.  B.M.  5595.  P.M.  13:49.  J.H.  III. 
32:463.— Var.  Moulmein6nse,  Hort.,  is  a  geographical 
variety  with  stronger  growth  and  larger  fls. 

AA.  Fls.  orange  or  scarlet-orange. 
curvifdlium,  Lindl.  Stems  short:  Ivs.  linear,  8-10  in. 
long;  2-toothed  at  the  apex:  racemes  somewhat  droop- 
ing, 0  in.  long,  dense:  fls.  1  in.  across,  bright  orange 
scarlet;  sepals  and  petals  ovate  to  obovate,  spreading; 
labellum  orange,  blade  linear,  truncate,  spur  obtuse. 
May,  June.  Burma.  Java.  B.M.  5326  {as  S.miniafutn). 
I.H.  13:493. 


cerlnum,  Reichb.  f.  Stem  short,  thick:  Ivs.  strap- 
shaped,  obtusely  2-lobed:  raceme  dense,  half  drooping: 
fls.  orange,  with  a  paler  spur;  sepals  oblong;  petals 
ovate.    Sunda  Islands. 

AAA.  Fls.  white,  spotted  ivith  blue. 
coel6ste,  Reichb.  f.  Plant  rarely  1  ft.  high,  with  de- 
curved  Ivs.  and  erect,  densely  fld.  racemes  6-9  in.  long: 
fls.  white,  with  the  front  of  the  lip  and  the  tips  of  the 
segments  sky-blue;  sepals  and  petals  cuneate,  oblong, 
obtuse;  labellum  rhomboid,  spur  compressed,  curved. 
July,  Aug.    Siam.    J.H.  III.  28:87. 

.S;.  Blumei,  Lindl. =  Rhynchostylis  retusa.— .S.  giganUum, 
Lhidl.=Vanda  densiflora. — S.  guttdtum,  Lindl. =Rhynehostylis 
retusa.  —  <S.  Harrisonidnum,  Hook.  =  Rhynchostylis  violacea, 


2225,  Saccolabium  ampuUaceum  (X  /^). 

var.  Harrisonianum. — S.illustre,  Hort.,  probably= Vanda  den- 
siflora, var.  illustre. — S.  prcemorsum,  Lindl.^Rhynchostylis 
retusa. — S.  retusum,  Voigt=Rhynchostylis  retusa.— S.  Bheidii, 
Wight  =  Rhynchostylis  retusa. —  S.  violdceum,  Reichb.  f.  = 
Rhynchostylis  violacea.  Heinrich  Hasselbring. 

SACKED  BEAN  of  Egypt.    JVymphcea  Lotus. 

SACRED  BEAN  of  India.     Nelumho  nucifera. 

SADDLE  TREE.     Rare  name  for  Tulip-tree,  Idrio- 
dendron. 

SAFFLOWER.     CartJiamus. 

SAFFRON.     Crocr(s  sativus. 

SAFFRON,  FALSE.     Carthamus  tinetorius. 

SAFFRON,  MEADOW.     See  Colchicum. 

SAFFRON  THISTLE.     Carthamus  tinetorius. 
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SAGE  {Salvia  officinalis).  For  at  least  three  cen- 
turies this  shrubby,  fibrous-rooted  perennial  from 
southern  Europe  has  been  widely  cultivated  in  kitchen 
gardens  for  its  aromatic,  whitish  green,  wrinkled,  oval 
leaves.  These  are  arranged  oppositely  on  ascending  or 
decumbent  branching  stems  which  seldom  exceed  18  in. 
in  height.  In  early  summer  the  upper  parts  of  these 
bear  generally  blue,  though  sometimes  pink  or  white 
flowers,  followed  by  almost  black  spheroidal  seeds  borne 
in  the  open  cups.  The  name  Salvia  is  derived  from 
salvo,  to  save,  in  reference  to  the  plant's  use  in  ancient 
medicine;  the  name  sage,  from  its  supposed  power  to 
make  people  wise  by  strengthening  the  memory.  In 
modern  medicine  it  is  but  little  used.  In  domestic 
practice  it  is,  however,  credited  with  tonic,  sudorific, 
carminative,  anthelmintic  and  stomachic  properties, 
and  is  frequently  used  as  a  gargle  for  aphthous  afl'ec- 
tions  of  the  mouth  and  pharynx.  Its  pleasant,  though 
powerful-smelling,  bitterish  leaves  are  used  for  flavor- 
ing sausages  and  some  kinds  of  cheese,  for  seasoning 
soups  and  stews,  but  mainly  for  dressings  with  lus- 
cious, strong  meats  such  as  pork,  goose  and  duck. 
Among  culinary  herbs  it  ranks  first  in  America,  being 
more  widely  cultivated  than  any  other  except  parsley, 
which  is  more  largely  employed  for  garnishing  than  as 
a  flavoring  agent.  When  possible  the  young  leaves 
should  be  used  fresh,  for  unless  carefully  dried  they 
lose  much  of  their  aroma,  which  is  due  to  a  volatile 
oil  and  which  even  with  careful  curing  rapidly  dissi- 
pates. For  best  results  the  shoots  should  be  gathered 
before  flower-stems  develop,  because  they  are  then 
richer  and  because  later  cuttings  may  be  made.  For 
drying  upon  a  commercial  scale,  since  this  plan  is 
thought  to  involve  too  much  labor,  the  plants  aTe  cut  in 
August  if  seed  has  been  sown  early,  and  the  stumps,  if 
not  too  short,  produce  again  in  late  autumn ;  or  if  grown 
as  a  secondary  crop,  which  is  the  common  way,  they  are 
cut  only  once  — namely,  in  autumn.  Plants  grown  from 
cuttings  (see  below)  will  often  produce  three  crops  in  a 
season.  Upon  a  small  scale  a  warm,  airy  room  is  best 
for  drying,  the  plants  being  either  laid  loosely  upon 
racks  or  the  floor,  or  hung  from  the  ceiling  and  walls. 
Upon  a  larger  scale  a  fruit  evaporator  with  a  steady 
current  of  warm  air  at  about  100°  F.  may  be  used. 
After  drying,  the  leaves  are  rubbed  to  a  powder  and 
stored  in  air-tight  vessels. 

Sage  does  best  in  an  open,  sunny  aspect  and  a  well- 
drained,  mellow  loam  of  medium  texture,  rich  in  humus 
and  nitrogenous  matter.  Stable  manure  or  a  fertilizer 
containing  potash,  phosphoric  acid  and  nitrogen  should 
be  applied  before  the  plowing,  if  done  in  the  spring. 
Fall  plowing  is  generally  preferred  where  Sage  alone  is 
to  occupy  the  land.  In  each  case  plowing  should  be  as 
deep  as  the  surface  soil  will  profitably  permit.  Thorough 
fining  of  the  soil  must  precede,  and  clean  cultivation 
follow  planting,  the  plants  being  set  in  drills  about 
15  in.  apart  and  10  in.  asunder  for  manual  cultivation  or 
18-21  in.  apart  and  10  in.  asunder  for  power  cultivation. 
The  former  method  is,  as  a  rule,  more  profitable  though 
more  laborious.  After  harvesting  (see  above)  if  the 
bed  is  to  be  permanent,  northern  plantations  should  be 
mulched  with  marsh  hay  or  other  material  free  from 
weed  seeds.  For  garden  practice  it  is  common  to  divide 
the  clumps  biennially,  since  the  plants  become  straggling 
if  left  longer.  Upon  a  commercial  scale,  however,  it  is 
better  to  rely  upon  cuttings  or  seedlings.  Propagation 
may  be  effected  by  seed,  cuttings,  layers  or  division. 
Seed,  the  vitality  of  which  lasts  three  years,  may  be 
drilled  thinly  in  flats  in  greenhouse,  hotbed  or  cold- 
frame  in  early  spring;  or  out  of  doors,  as  soon  as  the 
ground  becomes  dry  enough,  in  specially  prepared  beds 
of  fine  soil,  covering  them  about  3^  in.  deep.  In  the 
former  case  the  plants  must  be  pricked  out  and  hard- 
ened off  to  render  them  stocky  and  hardy  before  trans- 
planting; in  the  latter,  they  are  taken  directly  to  the 
field.  This  operation  may  be  performed  from  mid-June 
until  late  July,  the  plants  being  not  less  than  2-3  in. 
tall.  The  former  method,  which  is  considered  the 
better,  is  the  common  commercial  practice.  Cuttings 
may  be  of  mature  or  of  immature  wood.  With  each, 
shade  and  moisture  are  essential  to  success.  Mature 
wood  cuttings,  made  in  early  spring,  shoiild  be  ready 
for  the  field  in  less  than  six  weeks;  immature,  taken 


from  outside  shoots  just  before  they  would  form 
blossom  heads,  are  left  in  the  cutting  bed  until  the  fol- 
lowing year.  Such  plants  are  usually  more  prolific 
than  those  grown  from  mature  wood  or  from  spring 
seedlings,  and  ai"e,  therefore,  best  when  Sage  alone  is 
to  occupy  the  land.  But  when  it  is  to  follow  some  early 
vegetable,  mature  wood  cuttings  or  seedling  plants  will 
probably  be  found  best,  though  little  or  nothing  can  be 
cut  before  September.  As  practiced  by  market-garden- 
ers in  the  vicinity  of  New  York  each  of  the  above 
methods  has  its  advocates,  but  practically  all  agree  upon 
the  plowing  and  harrowing  of  the  ground  in  June  or 
July  after  harvesting  an  early  crop,  such  as  beets,  cab- 
bage or  peas.  About  twice  in  the  three  weeks  after 
setting  the  plants  the  field  is  raked  to  destroy  sprouting 
weeds  and  to  keep  the  surface  loose,  after  which,  if 
well  done,  but  slight  hoeing  is  necessary.  In  Septem- 
ber, when  the  plants  crowd  each  other,  each  alternate 
plant  or  row  of  plants  is  cut  for  sale  and  the  remainder 
allowed  to  fill  the  space.  At  the  first  cutting  each  plant 
should  make  about  two  marketable  bunches;  at  the 
second  at  least  three.  This  practice  not  only  insures 
plants  full  of  leaves  at  each  cutting  but  at  least  double 
the  quantity  in  the  end. 

In  America  the  green,  broad-leaved  varieties  are  in 
far  greater  demand  than  the  colored  and  the  narrow- 
leaved  kinds.  The  best  variety  known  to  the  writer  is 
Holt  Mammoth,  which  is  exceptionally  prolific  of  large 
leaves.     It  is  said  to  produce  no  see<l.      j^j   q   Kains. 

SAGE  BRUSH.     Species  of  Artemisia. 
SAGE,  JERUSALEM.     See  Phlomis. 

SAGllNIA  (derivation  unknown).  Polypodidcetp.  A 
genus  of  ferns,  mostly  of  large  and  coarse  habit,  with 
superior  reniform  or  heart-shaped  indusia  fixed  by  the 
sinus,  as  in  Dryopteris,  but  with  veins  uniting  freely  to 
form  areoles  with  free  included  veinlets.  About  25 
species  are  known,  largely  from  the  East  Indies,  a  few 
from  tropical  America. 

decurrens,  Presl.  Leaf-stalks  narrowly  winged  from 
a  creeping  rootstock:  Ivs.  2-4  ft.  long,  1  ft.  or  more 
wide,  cut  down  to  a  winged  rachis  and  with  4-8  pairs  of 
pinnae  G-12  in.  long,  1-2  in.  wide:  sori  large,  in  two 
regular  rows  between  the  principal  veins.  India  to 
Polynesia.  l.  m.  Underwood. 

SAGINA  (Latin,  fatness;  perhaps  alluding  to  the 
forage  value.  Caryophylldceie .  Pearlwort.  About 
8  species  of  annual  or  perennial  tufted  herbs,  mostly 
from  the  temperate  regions  of  the  world.  Lvs. 
awl  -  shaped  :  fls.  small,  usually  comparatively  long- 
stemmed;  sepals  4-5;  petals  4-5,  entire  or  slightly 
emarginate,  minute  or  none;  stamens  equal  in  number 
to  the  sepals  or  twice  as  many :  ovary  1-loculed,  many- 
seeded:  styles  of  the  same  number  as  the  sepals  and 
alternate  with  them. 

subul^ta,  Wimm.  (S.  pilifera,  Hort.  Spergula  pil- 
ifera,  Hort.  Spirgula  subulctta,  Sw. ).  Pearlwort. 
An  evergreen,  hardy,  densely  tufted  little  plant,  cov- 
ering the  ground  like  a  sheet  of  moss:  lvs.  very  small, 
stiff,  aristate  on  the  margin,  linear:  stems  branching 
and  creeping:  fls.  white,  studded  all  over  the  plant  on 
long, very  slender  peduncles.  Julj--Sept.  Corsica.  R.H. 
1896,  p.  435.  R.B.  20:153.-Var.  aurea  has  lvs.  marked 
with  yellow.  A  good  rock-plant  in  shady  places.  Cult, 
similar  to  Arenaria.    Prop,  by  division. 

F.  W.  Barclay. 

SAGITTARIA  (Sagitta  is  Latin  for  arrow).  Alis- 
m()ce(t'.  Arrowhead.  A  small  genus  of  very  variable 
aquatic  plants,  the  number  of  species  depending  on  the 
point  of  view  of  eacl^  author.  Nearly  or  quite  100  spe- 
cific names  occur  in  the  gentis,  but  Micheli,  the  latest 
monographer  (DC.  Monogr.  Phaner.  3)  reduces  the 
species  to  13,  four  of  which  are  doubtful.  In  his  mono- 
graph of  the  American  forms  (Gth  Rep.  ]Mo.  Bot.  Gard.) 
Jared  G.  Smith  admits  21  species.  The  present  ten- 
dency amongst  American  writers  is  to  recognize  several 
rather  than  few  species.  In  common  with  most  aquatic 
plants,  they  are  widely  distributed.  They  occur  in 
many  parts  of  the  world,  in  both  temperate  and  tropical 
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regions.  Most  of  the  species  have  arrow-shaped  leaves, 
whence  the  name.  They  are  useful  for  foliage  effects 
in  bogs  and  shallow  ponds,  and  also  for  their  white 
buttercup-like  flowers,  which  are  borne  in  successive 
small  whorls  on  an  erect  scape.  They  are  mostly  used 
for  colonizing  in  the  open,  but  S.  Monferidensis  — now 
the  most  popular  species  — is  grown  in  indoor  aquaria  or 


2226.   Common  Arrowhead— Sagittaria  latifolia  (X  J^). 
Commonly  known  as  S.  variabilis. 

plunged  in  open  ponds  in  the  summer.  The  arrowheads 
are  perennials  of  easy  culture,  although  likely  to  be 
infested  with  aphis.  Prop,  by  division,  or  sometimes 
by  seeds. 

Plants  of  mostly  erect  habit,  the  Ivs.  and  scapes  aris- 
ing from  more  or  less  tuberous  or  knotted  rootstocks : 
Ivs.  typically  arrow-shaped,  with  long  basal  lobes,  but 
sometimes  long  and  linear:  fls.  imperfect,  monoecious 
(staminate  fls.  usually  in  the  uppermost  whorls)  or  di- 
oecious, with  3  white  broad  petals  and  3  small  greenish 
sepals,  the  stamens  and  pistils  numerous,  the  latter 
ripening  into  small  akenes:  inflorescence  composed  of 
successive  whorls  of  3-stalked  fls.  Sometimes  the  Ivs. 
are  floating. 

A.  Sepals  of  pistillate  fls.  (visually  in  the  louver 
ivhorls)  erect  after  flowering,  and  the  pedicels  of 
these  fls.  thick:  carpels  not  glandular. 

Montevid§nsis,  Cham.  &  Schlecht.  Giant  Arrow- 
head. Very  large,  sometimes  growing  G  ft.  tall,  with 
leaf -blades  1-2  ft.  long:  Ivs.  arrow-shaped,  with  long, 
diverging,  sharp  basal  lobes:  fls.  very  large  (2  to  nearly 
3  in.  across),  the  rounded  petals  white  with  a  purple 
blotch  at  the  base.  Argentina  to  Brazil,  Chile  and  Peru. 
B.M.  6755.  Gn.  27:473.  I.H.  31:543.-First  known  as  a 
cult,  plant  from  seeds  sent  to  England  in  1883  from 
Buenos  Ayres  by  John  Ball.  It  is  now  a  popular  plant 
for  aquaria  and  lily  ponds.  Tender  to  frost.  It  is  spar- 
ingly naturalized  in  the  soiithern  parts  of  the  U.  S.,  on 
both  the  Atlantic  and  Pacific  sides. 


AA.    Sepals  of  pistillate  fls.  reflexed   after  flowering: 
pedicels  of  these  fls.  slender:    carpels  somewhat 
glandular. 
B.    Bracts  at  base  of  whorls  united,  as  if  only  1. 
pusilla,  Nutt.  ((S.  «dtans,  in  part.    S.  suh%ilcita,'Bvi<ih..). 
Slender  and  simple,  usually  only  a  few  inches   high: 
Ivs.  linear   or  narrowly  oblanceolate,    rigid:    fls.   few, 
usually  in  1  whorl,  white,  3^-%  in.  across,  the  filaments 
broad.     N.  Y.   to   Ala.,   along   the    coast.  — Ofi'ered  by 
dealers  in  native  plants. 

BB.    Bracts  3,  at  base  of  the  whorls. 
c.    Z/VS.  usztally  distinctly  sagittate. 

latifdlia,  Willd.  {S.  variabilis,  Engelm.  S.  sagittce- 
fblia,  var.  variabilis ,  Michx.).  Pig.  2226.  Very  variable 
in  stature  and  shape  of  Ivs.,  ranging  from  a  few  inches 
to  3-4  ft.  tall:  Ivs.  mostly  broad-sagittate  with  long 
basal  lobes,  but  running  into  very  narrow  forms:  fls. 
clear  white,  about  1  in.  across,  usually  monoecious,  the 
filaments  slender:  akene  winged,  with  a  lateral  or  ob- 
lique beak.  Common  everywhere  in  margins  of  ponds 
and  lakes,  and  offered  by  dealers  in  native  plants  for 
colonizing  in  bog  gardens  and  in  lily  ponds. 

sagittaefdlia,  Linn.  Old  World  Arrowhead. 
Rhizome  thick  and  tuberous,  stolon-bearing:  Ivs.  broad 
and  sagittate,  very  variable  in  form  and  size:  scapes 
erect,  simple  or  branched,  overtopping  the  Ivs. :  bracts 
narrow-ovate,  free  or  slightly  connate  at  base,  shorter 
than  the  pedicels:  petals  large,  white;  filaments  gla- 
brous: akene  nearly  or  quite  orbicular  and  in  this  re- 
spect differing  from  the  allied  American  species. 
Throughout  Europe  and  Asia.  — By  some  authors  the 
American  S.  latifolia  and  others  are  considered  to  be 
con-specitic.  There  is  a  form  with  double  fls.  (var.  flore- 
pleno, 'H.ori.  S.Japonica,  Hort.).  S.  Chinensis  of  most 
trade  lists  is  apparently  one  of  the  many  forms  of  this 
species.  There  appears  to  be  another  ,S.  Chinensis  in 
the  trade,  with  lanceolate  Ivs.,  the  botanical  position  of 
which  is  undetermined. 

CO.  Lvs.  usually  oblong  or  linear  and  not  sagittate. 
D.   Filaments  slender,  tapering  upward,  cobivebby. 

lancifdiia,  Linn.  Erect  and  somewhat  rigid,  glabrous, 
the  scape  sometimes  reaching  5  ft. :  lvs.  lanceolate  to 
narrow-oblong  to  nearly  linear,  nerved  from  the  thick 
midrib:  fls.  white,  in  several  whorls.  Swamps,  Del.  to 
the  tropics. 

DD.  Filaments  abruptly  broadened ,  pubescent. 

graminea,  Michx.  Erect  and  simple,  glabrous,  2  ft. 
or  less  high:  lvs.  reduced  to  phyllodia,  flat,  broad-linear 
to  lance-elliptic,  pointed:  fls.  small,  white,  in  2  or  3 
'^vliorls.  L   H.  B. 

SAGO  PALM.     Consult  Cycas. 

SAINFOIN,  or  SAINTFOIN.     Onobrychis  vicicBfolia. 

ST.  ANDREW'S  CROSS.     Ascyrum  Crux-Andreoe. 

ST.  DABEOC'S  HEATH.     See  Daboecia. 

ST.  GEORGE'S   HERB.      Valeriana  officinalis. 

ST.  JOHN'S  BREAD.     Ceratonia  Siliqua. 

ST.  JOHN'S-WORT.  See  Rypericum  ,-  also  Sym- 
phoricarj^KS. 

ST.  PATRICK'S   CABBAGE.     Saxifraga  iimbrosa. 

ST.  PETER'S-WORT.  Ascyrum  stans.  Also  applied 
to  species  of  Hypericum,  Primula  and  Symphoricarpus. 

SAINTPAtLIA  (from  the  discoverer  of  the  plant, 
Baron  Walter  von  Saint  Paul).  Gesnercicew.  Usambara 
Violet.  A  monotypic  genus  from  eastern  tropical 
Africa,  where  it  was  found  growing  in  wooded  places  in 
fissures  of  limestone  and  granite  rocks,  in  rich,  light 
soil.  It  is  a  stemless  hairy  perennial  herb  with  short- 
petioled  ovate  or  oblong-cordate  lvs.  1-2  in.  long  and 
nodding  blue  fls.  1  in.  across,  borne  in  stout  peduncled 
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few-fld.  cjnnes:  sepals  5-7,  linear,  obtuse,  erect,  green; 
corolla  sub-rotate,  the  tube  shorter  than  the  sepals; 
limb  2-lipped,  the  upper  lip  2-lobed,  and  much  the 
smaller,  the  lower  spreading,  all  lobes  rounded,  con- 
cave, ciliolate;  stamens  2,  inserted  in  the  contracted 
mouth  of  the  tube;  filaments  short,  stout:  ovary  ovoid, 
hirsute;  stj-le  filiform;  stigma  purple:  seeds  many, 
very  miniite.  One  of  the  choicest  of  blue  winter-flovrer- 
ing  plants.    First  bloomed  in  cult,  in  189.'?. 

/  '^' 


2227.    Saintpaulia  iona-aha  iX  3^). 
A  young  plant  just  coming  into  bloom. 

iondntha,  Herm.  Wendl.  African  Violet.  Usam- 
BARA  Violet.  Fig.  2227.  B.M.  7408.  Gn.  47:1002. 
A.G.  16:3G9.  R.B.  20:109.  K.H.  1893,  p.  321.  G.M.  37: 
62.  G.C.  III.  13:085.  Century  Book  of  Gardening,  311. 
—  Of  its  propagation  and  culture  G.  W.  Oliver  says: 
"The  end  of  March  is  a  good  time  to  propagate,  when 
the  ripened  leaves  should  be  cut  off  with  about  an  inch 
of  the  stalk  attached,  and  inserted  in  the  sand  bed,  cov- 
ering only  a  small  part  of  the  leaf-blade.  The  sand 
should  not  be  kept  too  wet  during  the  process  of  root- 
ing. Their  propagation  from  seed  and  general  culture 
is  similar  to  that  of  Gloxinia.  The  plants  may  be  flow- 
ered the  entire  year  or  given  a  period  of  rest  by  partly 
withholding  water."  p_  ^   Barclay. 

SALAD  PLANTS.  The  principal  salad  plant  in 
America  is  the  lettuce,  which  is  used  exclusively,  but 
not  always  expertly,  for  salads.  For  full  directions  for 
growing  lettuce  in  the  garden  and  under  glass,  see 
Lettuce.  Next  to  lettuce  the  best  known  salati  plant  in 
this  country  is  probably  endive,  which  is  excellent, 
especially  when  well-blanched  plants  are  to  be  had  in 
the  winter.  Chicory  is  much  like  endive,  as  regards  its 
treatment  either  in  the  garden  or  in  the  salad  dish.  Like 
endive,  it  is  frequently  seen  in  the  larger  city  markets. 
The  common  dandelion  should  be  mentioned  in  this 
category.  When  forced  and  blanched  it  makes  a  salad 
fit  for  the  most  cultivated  epicure.  For  ordinary  home 
cultivation  and  use,  however,  the  common  garden  cress 
(Lepidium  sativum,  not  water  cress,  nor  upland  cress) 
ranks  next  to  lettuce  in  value.  Its  rapid  growth  and 
high  flavor  equally  recommend  it.  This  plant  is  said  to 
be  a  great  favorite  in  English  gardens  and  forcing 
houses,  where  it  is  grown  in  mixture  with  white  mustard 
and  is  pulled  very  young  and  eaten  roots  and  all.  Corn 
salad  is  another  plant  sometimes  grown  in  gardens  and 
used  for  salad-making.  It  is  most  acceptable  to  those 
who  do  not  relish  the  pungency  of  mustard  and  cress. 
Gives  is  used  by  many  people  as  an  ingredient  of  let- 
tuce and  other  salads;  also  young  onions.  Many  other 
plants  are  used  in  various  places  and  by  various  per- 
sons for  salads. 

Besides  the  salad  plants  proper,  many  vegetables  are 
■used  in  a  cooked  or  raw  condition  for  salads.  Such  are 
cabbage,  cauliflower,  brussels  sprouts,  potatoes,  lima 
beans,  beets,  Jerusalem  artichoke,  etc.  With  salad 
plants   may  also   be   included   pot-herbs,   or  "greens." 


The  plants  especially  to  be  mentioned  in  this  cate- 
gory are  Swiss  chard,  beet  tops,  spinach,  kale,  endive, 
and  mustard.  Many  other  plants  find  occasional  or 
local  favor.    See  Greens. 

The  only  general  cultural  directions  which  can  be 
given  for  salad  plants  are  that  blanching  is  often  desir- 
able and  a  quick  unchecked  growth  is  always  a  requisite. 
An  abundance  of  rapidly  available  fertilizer  and  plenty 
of  water  are  therefore  to  be  insisted  on.  A  warm, 
light  soil,  in  the  best  mechanical  condition,  is  nec- 
essary for  the  same  reasons.  p_  ^   Waugh 

SALIC6RNIA  (Latin,  salt  and  Iwrn;  saline  plants 
with  horn-like  branches).  Chenopodiiicece.  Glass- 
wort.  Marsh  Samphire.  A  genus  of  about  8  widely 
scattered  species  of  leafless  seashore  herbs,  hardy  or 
tender,  annual  or  perennial.  This  and  other  chenopods 
which  grow  in  large  quantities  in  the  Mediterranean  re- 
gion were  formerly  used  in  making  soap  and  glass,  as 
they  yield  a  large  percentage  of  soda.  The  ashes  of  such 
plants  were  known  to  the  trade  as  barilla.  The  species 
have  probably  never  been  in  cultivation  and  have  no 
horticultural  interest. 

SALISBURIA.    See  Ginkgo. 

SALIX  (ancient  Latin  name  of  widow).  Salie&eece. 
Willow.  A  genus  of  trees  and  shrubs  characterized 
by  simple  Ivs.:  bads  with  a  single  bud-scale:  Ivs.  ia 
lax  scaly  spikes  (aments) :  the  fls.  subtended  by  a  single 
entii-e  scale  and  nearly  or  quite  destitute  of  perianth; 
the  staminate  fl.  with  1,  2,  or  3-6  stamens;  the  pistil- 
late fl.  of  a  single  pistil  composed  of  2  carpels  and  2 
more  or  less  divided  stigmas;  at  maturity  the  pistil 
dehisces,  setting  free  the  small  appendaged  seeds. 
The  Mood  is  light,  soft  and  diffuse  porous.  For  the 
staminate  and  pistillate  flowers  of  Willow,  see  Figs.  831 
and  833,  Vol.  II.  The  catkins  or  "pussies"  are  also 
shown  in  Figs.  2228  and  2229  herewith. 

The  role  that  the  Willow  plays  in  the  north  temper- 
ate regions  is  to  a  certain  extent  analogous  to  that 
of  the  Eucalyptus  in  subtropical  regions  in  that  it 
flourishes  in  wet  ground  and  absorbs  and  transpires 
immense  quantities  of  water.  It  has  been  used  to  plant 
around  cesspools  for  sanitary  effect.  But  while  most 
of  the  species  occur  spontaneously  in  wet  ground  or 
along  stream  banks,  the  Willows  may  be  cultivated  in 
various  situations.  The  White  Willow  (S.  alba)  has 
been  used  very  effectively  to  fix  stream  banks  against 
erosion.  Figs.  2230,  2231.  Its  root  system  is  very 
extensive  and  when  well  established  withstands  the 
effect  of  heavy  rapid  streams  as  well  as  wave  action. 

All  species  are  readily  propagated  by  cuttings.  It 
has  been  suggested  that  the  brittleness  at  base  of  twigs 
of  some  species,  notably  the  Black  Willow  (S.  nigra), 


2228.   Staminate    catkin 
of  Salix  discolor. 

Natural  size. 


2229.  Pistillate  cat- 
kin of  Salix  dis- 
color.   Natural  size. 


is  an  adaptation  to  facilitate  naturally  the  distribution 
of  the  species.  Certain  it  is  that  twigs  broken  from 
the  tree  by  the  wind  are  carried  down  streams  and,  be- 
coming anchored  in  the  muddy  banks,  grow  there.  It  is 
one  of  the  most  aggressive  trees  in  occupying  such 
places. 
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2230.    White  Willow  on  a  stream,  holding  the  bank 
from  washing.     See  No.  6. 

The  genus  is  represented  by  species  in  both  conti- 
nents. It  is,  however,  much  more  abundant  in  north 
temperate  regions  than  in  south.  In  the  frigid  regions 
are  several  species.  Salix  arctica  and  several  allied 
species  are  among  the  few  woody  plants  extending 
into  extreme  arctic  regions.  The  arctic  species  are 
among  the  most  diminutive  of  woody  plants.  As  one 
goes  south  the  species  increase  in  size.  Some  of  the 
species  of  north  temperate,  tropical  and  south  temperate 
zones  are  large  trees.  The  arborescent  species  all  form 
wood  very  rapidly.  Specimens  of  White  Willow  which 
may  not  be  of  great  age  look  venerable  from  their  great 
thickness.  The  wood  is  light  in  weight  and  color,  finely 
and  evenly  porous.  The  wood  has  been  extensively 
used  in  the  manufacture  of  gunpowder.  It  has  also 
been  used  for  many  other  purposes.  Certain  species 
have  for  many  years  been  extensively  cultivated  in  Eu- 
rope for  materials  with  which  to  manufacture  baskets. 
S.  viminalis  appears  to  be  the  favorite  species  for  this 
purpose.  Basket  Willow  is  now  extensively  cultivated 
in  central  New  York,  and  considerable  manufacturing 
of  this  material  is  done  there. 

As  ornamental  trees  the  Willows  present  little  variety. 
The  bright  yellow  catkins  of  some  species  are  attractive 
in  spring.  They  are  considerably  used  as  "nurse  trees" 
for  slower  growing  trees  that  require  partial  shade 
while  young.  The  red  and  yellow  branches  of  certain 
Willows  are  very  bright  and  cheering  in  winter.  The 
weeping  forms  are  very  popular,  but  they  are  often 
planted  with  little  sense  of  fitness.  The  cultural  re- 
marks under  Populus  will  apply  to  Willows. 

Willows  are  rarely  propagated  from  seed.  The  seeds 
are  very  small  and  contain  a  green  and  short-lived 
embryo.  A  very  short  exposure  of  the  seeds  to  the  air 
will  so  dry  them  out  that  they  will  not  germinate.  The 
safest  way  to  secure  seedlings  is  to  plant  the  seeds 
as  soon  as  the  capsule  opens.  Many  hybrids  have 
been  described  based  on  specimens  found  in  nature  that 
presented  characters  intermediate  between  recognized 
species.  Artificial  hybrids  have  also  been  made  between 
many  species.  The  dioecious  habit  of  the  species  seems 
to  facilitate  cross-pollination,  and  it  seems  probable 
that  the  intermediate  forms  so  frequently  met  with  and 
designated  in  the  monographs  as  varieties  are  natural 
hybrids.  Upwards  of  one  hundred  hybrid  Willows 
have  been  described  as  growing  in  Europe.  Although 
as  many  or  even  more  species  occur  in  America,  fewer 
hybrids'  have  been  detected  here.  The  hybrids  de- 
scribed as  growing  in  America  are  for  the  most  part  be- 
tween native  species  and  those  introduced  from  Europe. 
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2231.    Same  tree  as  in  2230,  in  summer  dress. 
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myrtilloides,  21. 
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pendula,  1,  7,  8, 12, 

22,  25. 
pentandra,  4. 
petiolaris,  18,  24. 


purpurea,  25. 
regalis,  6. 
rigida,  22. 
rosmarinifolia,  24. 
rostrata,  14. 
rubra,  10. 
Jiusselliana,  5. 
Salamonii,  8. 
sericea,  17. 
Sieboldii,  9. 
Sitchensis,  26. 
splendens,  6. 
Thurlow's,  9. 
tricolor,  12. 
tristis,  16. 
viminalis,  19. 
viridis,  5. 
vitellina,  7. 
Wisconsin  Weep- 
ing, 8. 


alba,  6. 

amygdaloides,  2. 
annularis,  8. 
argentea,  6. 
argophylla,  11. 
aurantiaca,  7. 
aurea,  7,  8. 
Babylonica,  8. 
Bebbiana,  14. 
blanda,  7. 
Britzensis,  7. 
Candida,  20. 
Caprea,  12. 
cordata,  22. 
deeipiens,  5. 
discolor,  13. 
dolorosa,  8. 
elegantissima,  9. 
Euphratica, 
falcata,  1. 
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A.  Scales  of  ament  green,  deciduous. 
Mostly  trees. 
B.  Stamens  more  than  3. 

c.  Buds  small 1.  nigrra 

2.  amygdaloides 
CC.  Buds  large:   Ivs.  very  shiny 

above 3.  lucida 

4.  pentandra 
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2232.   Old  roadside  trees  of  Salix  alba. 
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BB.  Stamens  2  or  3. 

C.  Large  trees 5. 

6. 

7. 


cc.  Shrubs 10. 

11. 

AA.  Scales   of  anient   black 
above,   persistent. 
Mostly  shrubs. 
B.  Stamens  2. 

c.   Capsules  hairy ...12. 

VS. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
CC.  Capsules  glabrous. 21. 

22. 

is! 

24. 
BB.  Stamen  1 25. 

26. 
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argophylla 


Caprea 
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humilis 

tristis 

sericea 

petiolaris 

viininalis 

Candida 

myrtilloides 

cordata 

irrorata 

incana 

purpurea 

Sitchensis 


1.  nigra,  Marshall.  Black  Willow.  Fig. 
2233.  Tree,  30-40  ft.  higli:  bark  flaky,  often 
becoming  shaggy  :  twigs  brittle  at  base  ; 
buds  small:  Ivs.  lanceolate,  green,  both  sides 
finely  and  evenly  serrate:  aments  1-2  in.  long; 
scales  oblong,  deciduous;  stamens  3-6:  ovary 
ovate-conical,  glabrous;  style  short  but  dis- 
tinct. E.  N.  Amer.  Var.  falcita,  Pursh. 
Lvs.  elongated,  narrow  and  falcate.  Var. 
p6ndula  is  cult. 

2.  amygdaloides,  Andersson.  Peach-leaf 
Willow.  Tree,  30-40  ft.  high:  bark  longi- 
tudinally furrowed,  less  inclined  to  be  flaky: 
lvs.  broader,  glaucous  beneath,  on  rather 
long,  compressed  petioles  :  aments  loosely 
fld. :  ovary  lanceolate-conical  ;  style  very 
short.    Central  and  western  N.  Amer. 

3.  Iticida,  Muhl.  Shrub  or  low,  bushy  tree, 
6-15  ft.  high:  branches  yellowish  brown  and 
highly  polished  :  buds  large,  flattened  and 
recurved  at  the  apex:  lvs.  large,  broadly  lan- 
ceolate-acuminate, serrate,  dark  green,  shin- 
ing above:  aments  large,  appearing  with  the 
lvs.;  scale  pale  green,  deciduous;  stamens 
4—5:  ovary  pedicelled,  rather  obtuse,  glabrous. 
E.  N.  Amer. —A  beautiful  plant,  deserving  of 
more  extensive  cultivation. 

4.  pentdndra,  Linn.  (S.  laurifblia,  Hort. ). 
Bay-leap  or  Laurel-Leaf  Willow.  Shrub 
or  small  tree,  8-20  ft.  high:  branches  chest- 
nut color:  lvs.  large,  elliptic  to  bi'oadly  ob- 
lanceolate,  acuminate,  shining  and  dark  green 
above,  paler  beneath;  aments  appearing  after 
many  of  the  lvs.  are  fully  developed,  not 
conspicuous.    Europe  and  Asia. 

o.  frdgilis,  Linn.  (S.twri(Zi,s,  Pries.  S.Rxis- 
selUdna,  Sm.).  Brittle  Willow.  Fig.  2233. 
Tree,  50-00  ft.  high,  excurrent  in  habit  and 
of  very  rapid  growth:  branches  brown,  ob- 
liquely ascending:  buds  medium  size, pointed: 
lvs.  large,  lanceolate,  acuminate,  glabrous  or 
slightly  hairy  when  young,  scarcely  paler  be- 
neath, glandular  serrate  :  aments  appearing 
with  the  lvs.  (the  staminate  tree  rare  in 
America),  seldom  bearing  good  seed,  slender; 
scales  deciduous.  Eu.,  N.  Asia.  Gn.  19,  p. 
517;  55,  p.  89.— Frequently  cultivated  and 
also  growing  spontaneously  in  many  places. 
A  company  of  promoters  induced  many  Amer- 
ican farmers  to  plant  hedges  of  this  Willow 
some  fifty  years  ago.  Many  of  these  occur 
now  througliout  the  country,  the  trees  being 
40-50  feet  high.  A  stake  cut  from  a  tree  and 
driven  in  the  ground  will  soon  establish  it- 
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2233.  Leaves  of  'Wil- 
lows (X  3^). 

1.  Salix  petiolaris; 

2.  Candida; 
'.i.  purpurea; 

4.  myrtilloides; 
.5.  nigra; 
G.  fragilis. 


self  and  grow  into  a  tree.  Var.  decipiens» 
Hoffm.  Twigs  yellow:  buds  black  in  winter: 
lvs.  smaller  and  brighter  green.  Probably  a 
hybrid  with  another  species. 

6.  ^Iba,  Linn.  White  Willow.  Fig.  2234; 
also  2230-2.  Large  tree,  with  short  and  thick 
trunk,  not  excurrent  in  habit  :  branches  yel- 
lowish brown  :  lvs.  ashy  gray  and  silky 
throughout,  giving  a  M'hite  appearance  to  the 
whole  tree,  2-4  in.  long,  elliptical.  Eu.  Gn. 
55,  p.  87.  —  Heretofore  associated  with  the 
next  species,  from  which  it  differs  in  color 
of  twigs  and  vesture  and  color  of  lvs.,  as  also 
in  its  general  habit.  It  is  only  occasionally 
seen  in  America  and  has  been  Jiuown  as  S. 
alba,  var.  argentea,  S.  splendens,  Bray,  and 
S.  regalis,  Hort.  These  forms,  not  easily 
distinguishable  from  one  another,  can  be 
readily  distinguished  from  the  following  spe- 
cies. 

7.  vitellina,  Linn.  {S.  bldnda,  Anderss.). 
Yellow  Willow.  Becoming  a  very  large  and 
venerable  appearing  tree,  the  rather  short 
trunk  often  4  ft.  or  more  in  diam.  It  is  often 
pollarded.  The  crown  is  deliquescent  and 
rounded  in  outline.  Branches  j'ellow:  lvs. 
silky-hairy  when  young,  glabrous  when  ma- 
ture, glaucous  beneath,  the  whiteness  inten- 
sified after  the  lvs.  fall.  Aments  appearing 
with  the  leaves.  Abundant  in  E.  N.  Amer. 
Mn.  8,  p.  25  (erroneously  as  S.  alba).  — Dis- 
playing  many  variations,  the  most  obvious  of 
which  are:  Var.  atirea,  Salisb.  (var.  auran- 
tlaca,  Hort.),  branches  golden  yellow,  espe- 
cially just  before  the  leaves  appear  in  spring. 
Var.  Britzensis,  Hort.,  bark  red.  These  as 
well  as  other  choice  varieties  are  grafted.  Var. 
p6ndula.   S.H.  2:301,  371.    Gn.  55,  pp.  15,  22. 

8.  BabyI6nica,  Linn.  {S. phidulafMoench). 
Napoleon's  Willow.  Fig.  2234.  A  tree  of 
weeping  habit,  30-40  ft.  high,  with  long,  slen- 
der, olive-green  branches;  buds  small,  acute: 
lvs.  2-6  in.  long,  attenuate  at  base  and  apex: 
aments  appearing  with  the  lvs.,  slender,  the 
pistillate  green:  capsule  small,  1  in.  long. 
Caucasus.  Gn.  1,  p.  371;  34,  p.  527;  39,  p. 
72;  55,  p.  92.  S.H.  1:261. -Long  known  in 
cultivation  and  often  grown  in  cemeteries. 
Several  forms  recognized,  some  of  which 
may  be  hybrids:  Var.  aiirea,  Hort.,  branches 
golden  yellow.  Var.  annuld,ris,  Forbes,  lvs. 
twisted  back  so  as  to  form  a  sort  of  ring. 
Var.  dolorbsa,  Eowen.  Wisconsin  Weeping 
Willow.  Lvs.  glaucous  beneath;  hardy  far- 
ther north.  Var.  Salamonii,  Hort.,  more  vigor- 
ous and  upright  in  habit,  a  form  originating 
in  France.  Gn.  55,  p.  19.  S.H.  2:373.  S. 
Salmonii  of  one  catalogue  is  perhaps  an  error 
for  this.  Var.  Jap6nica,  Thunb.,  lvs.  more 
decidedly  toothed;  aments  longer  and  looser. 

9.  elegantissima,  Koch.  Thurlow's  Weep- 
ing Willow.  Tree  with  more  spreading 
habit  and  larger  crown  than  S.  Babylonica: 
branches  long  and  pendent,  yellowish  green, 
sometimes  blotched  with  brown:  appears  to 
be  more  hardy  than  S.  Babylonica.  Japan. 
Gn.55,p.24.  S.H. 2:303.  B.  Sieboldii, Hort., 
is  this  species  or  is  closely  related. 

10.  interior,  Rowlee  (S.  rubra.  Rich,  not 
Huds.  S.  longifolia,  Muhl.,  not  Lam.  S. 
fluvidfilis,  Sargent  and  other  recent  authors 
inpa¥t).  Fig.  2234.  Varying  in  stature  from 
a  low  shrub  to  a  small  tree,  usually  growing 
along  streams  and  lake  shores:  twigs  smooth 
and  brown  to  densely  tomentose  and  gray: 
buds  piano  -  convex,  with  an  obtuse  and 
rounded  apex,  very  small:  lvs.  nearly  or  quite 
smooth,  sparsely  canescent  to  extremely  ca- 
nescent, sessile,  linear-elliptical,  remotely  den- 
tate, the  teeth  narrow,  sometimes  quite  spin- 
ulose:  stipules  conspicuous,  ear-shaped,  ob- 
scurely   denticulate,    deciduous  :    aments  of 


SALIX 

late  spring  on  short  lateral  peduncles,  which 
bear  4-6  Ivs.,  those  borne  later  in  the  season 
on  much  longer  leafy  branches,  very  loosely 
fld. :  lis.  fascicled  in  clusters  of  2-5  on  the 
axis,  a  distinct  interval  between  the  fascicles, 
first  appearing  in  May  and  often  bearing  a 
second  set  of  aments  in  early  summer;  scales 
usually  glabrous  or  somewhat  hairy  toward 
the  base,  narrowly  oblong,  yellowish,  decid- 
uous after  flowering  :  filaments  crisp  hairy 
below,  smooth  above  :  capsules  sessile, 
clothed  when  young  with  appressed  silvery 
hairs,  becoming  nearlj-  smooth  at  maturity: 
stigmas  short,  sessile.  Central  N.  America.— 
The  pistillate  ament,  lax  at  an  thesis,  becomes 
more  so  as  the  capsules  mature,  and  by  this 
character  the  species  can  easily  be  distin- 
guished from  related  species. 

11.  argophyllE;  Nuttall  {S.  longifdlia,  var. 
argophi/lla,  Anderss.  <S'.  fhividtilis,  var.  ar- 
qophijlla,  Sargent.  S.  Hindsidna,  Bentham). 
Tree  or  large  shrub,  12-18  ft.  high,  forming 
dense  thickets  but  not  growing  in  clumps: 
branches  nearly  glabrous  and  exceedingly 
tough  :  bark  turning  from  brown  to  bright 
yellow  or  orange  just  before  blooming,  mak- 
ing a  thicket  of  it  a  most  conspicuous  ob- 
ject: Ivs.  narrowly  lanceolate,  closely  sessile, 
entirely  or  rarely  minutely  and  remotely 
denticulate,  clothed  equally  on  both  sides 
with  an  appressed  silky  pubescence,  which 
more  or  less  conceals  the  veins  ;  stipules 
obsolete:  scales  oblong  and  obtuse  in  the 
staminate  ament,  narrower  and  more  acute  in 
the  pistillate  ;  lower  half  of  the  filament 
densely  crispy  hairy:  capsule  lanceolate,  cov- 
ered with  straight  appressed  silky  hairs, 
closely  sessile:  stigmas  sessile;  mature  cap- 
sule often  nearly  glabrous.  — Occasionally  the 
leaves  remain  upon  the  plant  over  winter, 
the  young  shoots  appearing  in  their  axils  in 
spring.  Ament  surpassed  in  length  by  its 
leafy  peduncles;  appearing  in  May  in  Ore- 
gon and  northern  California  and  flowering  in- 
termittently all  summer.  This  species  is  dis- 
tinguished by  its  narrowly  lanceolate,  entire 
leaves,  obsolete  stipules,  small  and  rather 
narrow  aments,  erose  scales  and  hairy  cap- 
sules. S.  argophylla  occurs  on  the  Pacific 
slope  from  southern  California  to  British 
Columbia.  It  is  a  western  representative 
of  the  long-leaved  Willows.  Not  advertised, 
but  a  beautiful  species  common  along  streams 
and  irrigation  ditches. 

12.  Caprea,  Linn.  Goat  Willow.  Fig. 
2235.  A  small  tree,  12-25  ft.  high,  with  up- 
right branches:  Ivs.  large,  2-5  in.  long,  1-3 
in.  wide,  rounded  or  subcordate  at  base,  ru- 
gose, very  variable:  aments  appearing  before 
the  Ivs.,  large  and  showy,  especially  the  stam- 
inate ones.  Eu.  Asia.  — The  typical  form 
often  occurs  in  yards  where  it  has  sprouted 
from  the  stock  upon  which  the  more  popular 
but  scarcely  more  ornamental  variety,  pend- 
ula,  has  been  grafted.  Var.  p^ndula,  Hort. 
K1LJLA.RN0CK  Willow.  Dwarfed  form,  grafted 
on  stock  about  4  ft.  high,  and  forming  a 
weeping  shrub.  Often  planted  in  yards.  S. 
multinervis  is  supposed  to  be  a  hybrid,  and 
probably  belongs  with  S.  Caprea.  S.  Caprea, 
var.  tricolor,  Hort.,  is  said  by  F.  W.  Kelsey 
to  be  a  round-headed  tree,  with  "tricolored 
foliage."  S.  palmmfdlia,  Hort.,  is  said  by  F. 
W.  Kelsey  to  be  of  vigorous  growth,  with 
large,  deep  green  Ivs.  and  reddish  purple 
young  wood. 

13.  discolor,  Muhl.  Pussy  Willow.  Figs. 
2228,  2229,  2234.  A  shrub  or  short-trunked 
tree,  10-20  ft.  high:  buds  very  large  and  nearly 
black:  Ivs.  smooth  and  bright  green  above, 
whitish  beneath,  irregularly  crenate-serrate: 
aments  appear  early  in  spring,  before  the 
Ivs.,  closely  sessile,  enveloped   in  long,  silky 
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2234.  Leaves  of  Wil- 
lows (X  >^). 

7.  Salix  alba; 

8.  Bahylonica; 

9.  interior; 

10.  Bebbiana; 

11.  tristis  ; 

12.  discolor. 


hairs.    E.   N.  Amer.  —  Worthy  of  more  ex- 
tended cultivation  and  thriving  in  dry  ground 

14.  Bebbiana,  Sarg.  {S.  rostrctta,  Rich.). 
Fig.  2234.  A  small  tree,  10-20  ft.  high,  with 
short  but  distinct  trunk  :  buds  of  medium 
size,  conical,  brown  :  Ivs.  dull  green  and 
downy  above,  prominently  veined  and  hairy 
beneath:  aments  appearing  with  the  Ivs.,  the 
staminate  beautiful  golden  when  in  flower; 
scales  narrow  and  shorter  than  the  pedicels ; 
capsules  long  rostrate.  E.  N.  Amer.  — Prefers 
dry  soil  and  can  be  used  to  good  advantage 
against  walls  and  in  rockeries. 

15.  htimilis,  Marsh.  Prairie  Willow.  A 
shrub,  3-8  ft.  high,  varying  much  in  stature, 
and  in  size  and  shape  of  Ivs. :  branches 
hairy:  Ivs.  oblanceolate  to  oblong,  nearly  en- 
tire, more  or  less  revolute:  aments  densely 
and  many-fld.  E.  N.  Amer.  — Grows  in  driest 
situations. 

16.  tristis,  Ait.  Dwarf  Willow.  Fig. 
2234.  A  diffuse  shrub,  1-1 K  ft.,  with  long 
deep-set  root  :  branches  gray,  slender:  Ivs. 
small,  1  in.  long,  linear  -  lanceolate,  very 
short-petioled :  aments  small  and  rather  few- 
fld.:   stamens  orange-red.    E.  N.  Amer. 

17.  sericea,  Marsh.  Silky  Willow.  A 
shrub  usually  4-8  ft.  high,  diffusely  spread- 
ing from  base:  branches  often  reddish:  buds 
obtuse  and  rounded  at  apex,  cylindrical  :  Ivs. 
very  silky  beneath,  sometimes  becoming  less 
so  at  maturity :  aments  densely  fld.,  appear- 
ing with  the  Ivs. :  stamens  often  orange-red; 
capsules  short-pedicelled, ovate-oblong,  nearly 
truncate  at  apex.     Northeastern  N.  Amer. 

18.  petiomris,  Sra.,not  Hort.  Fig.  2233.  A 
low  shrub,  3-5  ft.  high:  branches  slender,  the 
whole  plant  much  slenderer  than  S.  sericea, 
with  which  it  frequently  grows :  buds  smaller 
and  more  pointed  :  Ivs.  only  slightly  silky 
when  young,  soon  glabrous,  more  evidently 
toothed:  aments  rather  loosely  fld. :  capsules 
rostrate  and  pointed,  distinctly  pedicelled. 
Central  and  northeastern  N.  AvaQV.  —  S.  petio- 
laris  of  the  trade  is  S.  incana. 

19.  viiniii&,lis,  Linn.  Osier  Willow.  A 
shrub  or  small  tree,  10-20  ft.  high  :  branches 
slender  and  straight:  Ivs.  linear-lanceolate, 
beautifully  silvery,  4-10  in.  long;  margins 
revolute,  entire:  aments  appearing  before  the 
Ivs.,  golden  yellow.  Eu.  Asia.  — Most  often 
seen  in  plantations  for  basket  material,  for  the 
production  of  which  the  plants  are  cut  near 
the  ground  every  year.  Willow  culture  in 
experienced  hands  is  often  profitable.  (For 
details,  see  Simpson,  Osier  Culture,  Bull.  19, 
Div.  of  For.,  U.  S.  Dept.  Agric.  1898.)  This 
species  does  not  thrive  in  this  country  as  well 
as  in  Europe. 

20.  Candida,  Fluegge.  Hoary  Willow.  Fig. 
2233.  A  shrub,  2-5  ft.  high :  young  branches 
hoary,  becoming  smooth  and  red  with  age: 
buds  reddish,  rounded  at  the  apex:  Ivs.  lan- 
ceolate or  linear-lanceolate,  2-4  in.  long,  dark 
green  and  wrinkled  above,  covered  below 
with  dense  white tomentum,  revolute:  aments 
sessile,  appearing  before  the  Ivs.;  staminate 
of  reddish  capsule  densely  white  woolly,  with 
red  style  and  stigmas.  N.  Amer.  — This  spe- 
cies hybridizes  freely  with  S.  cordata,  and 
several  natural  hybrids  have  been  described. 

21.  myrtilloides,  Linn.  Fig.  2233.  A  shrub, 
2-5  ft.  high,  with  rather  slender  brown  twigs: 
Ivs.  oblong  or  elliptic-obovate,  usually  obtuse 
at  both  ends,  entire  and  smooth,  reticulate- 
veined  :  aments  rather  f ew-fld. ;  capsules  red- 
dish, glabrous.  N.  E.  N.  Amer.  and  Eu.  Usu- 
ally grows  in  cold  peat  bogs.— Probably  not 
in  cult.  The  plant  sold  under  this  name  is 
probably  some  form  of  S.  purpurea,  which 
S.  myrtilloides  closely  resembles  in  general 
appearance. 
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22.  cord^ta,  Muhl.  (S.  rigida,  Muhl.).  Heart- 
leaved  Willow.  Fig.  2236.  A  large  shi'ub  or  small 
tree,  10-30  ft.  high:  branches  stout:  buds  large,  flat- 
tened against  the  branch:  Ivs.  oblong-lanceolate,  green 
on  both  sides,  finely  serrate,  glabrous  and  rather  rigid 
at  maturity :  aiuents  rather  slender,  appearing  with  the 
Ivs.  :    capsules    glabrous,  greenish    or   brownish.      N. 


(section  Perizoma) ;  calyx  tubular  or  short,  5-cleft  or 
parted,  the  lobes  linear;  corolla  tubular  or  urn-shaped, 
without  a  crown  in  the  throat;  lobes  5,  acute,  often 
short,  induplicate-valvate:  berry  ovoid  or  oblong,  2- 
celled:  seeds  numerous,  compressed. 

Krelage  says  of  the  species  described  below:  "This 
plant  is  neither  beautiful  nor  interesting,  but  it  has  the 
advantage  of  being  an  exceedingly 
rapid  climber,  covering  -walls  with- 
in one  season  with  a  thick  mass 
of  foliage."  Franceschi  says  the 
small  white  berries  are  sold  every- 
where in  Paraguay  as  "cock's 
eggs." 


2135.    Staminate  catkins  of  Goat  Willow— Salix  Caprea  (X  %).    No.  i:: 

Amer.  —  This  is  a  variable  species  and  undoubtedly  some 
of  the  forms  included  in  it  are  hybrids;  several  sup- 
posed natural  hybrids  have  been  described.  Var.  p6n- 
dula,  Hort.,  is  a  decumbent  form. 

23.  irror^ta,  Anders.  Colorado  Willow.  A  dense 
diffuse  shrub,  8-12  ft.  high  :  branches  stout,  covered 
with  a  white  bloom:  buds  large:  Ivs.  linear-lanceolate, 
3—4  in.  long,  %  in.  wide,  green  above,  glaucous  beneath, 
nndulate  serrate:  anients  all  appearing  before  the  Ivs., 
sessile,  very  densely  fid. ;  staminate  golden  yellow:  cap- 
.sule  glabrous,  nearly  sessile.    Rocky  Mts. 

24.  incd,na,  Schrank.  {S.  petioldris  and  S.  rosmarini- 
folia  of  Amer.  gardeners,  but  not  of  botanists).  Shrub 
or  small  round-topped  tree,  with  long,  slender  branches: 
Ivs.  linear,  revolute,  2-5  in.  long,  very  narrow,  green 
above,  white-tomentose  beneath:  aments  long  and  slen- 
der, appearing  with  the  Ivs.:  capsule  glabrous:  fila- 
ments of  stamens  more  or  less  connate.  Eu.  — This  spe- 
cies is  grafted  upon  hardy  stock  ( S.  Caprea )  when  sold 
from  nurseries. 

25.  purpurea,  Linn.  {S.  Forhyhna,  Sm.  Vefrix  pur- 
vkrea,  Rafin.).  Purple  Osi£r.  Fig.  2233.  A  shrub 
or  small  tree,  spreading  at  base,  with  long,  flexible 
branches:  Ivs.  oblanceolate  serrulate,  glabrous,  veiny, 
3-6  in.  long,  often  appearing  opposite:  aments  sessile, 

slender  ;  pistillate  recurved  ;  scales 
purple:  stamen  one:  capsules  small, 
ovate.  Eu.  — Plantedas  an  ornamental 
shrub  and  escaped  in  many  places. 
Also  grown  as  a  basket  Willow.  Var. 
p6ndula.  Branches  pendent.  Gng. 
4:243. 

20.  Sitch§nsis,  Sans.  Sitka  Wil- 
low. A  shrub,  10-12  ft.  high  and 
more:  Ivs.  obovate,  glabrous,  clothed 
beneath  with  silky  hairs  which  have 
a  beautiful  satiny  luster:  aments  ap- 
pearing with  Ivs.,  long,  cylindrical 
and  graceful,  also  satiny.  This  Wil- 
low, which,  so  far  as  the  writer 
knows,  has  not  been  used  as  an  orna- 
mental plant,  is  one  tliat  would  be  at 
once  novel  and  beautiful.  — The  char- 
acteristic lustre  of  the  leaves  is  pre- 
served in  plants  in  cultivation.  N.W. 
N.  Amer.  w.  W.  Rowlee. 


2236.  Leaves  of  Sa- 
lix cordata,  show- 
ing  stipules. 

(X  %.) 

salpichroa 


SALLOW.     Salix  Caprea. 

SALMON  BERRY.      Ruhiis   spec- 
tabilis.     See  also  Alaska. 


(Greek,  tube  and  skin;  in  reference  to 
the  form  and  t(^xtureof  the  flower).  Syn.,  Salplvhroma. 
Solanarcii'.  About  10  species.  Natives  of  extra-tropical 
legions,  mostly  American  herbs  or  shrubs.  Lvs.  often 
small,  entire,  long-petioled:  fis.  white  or  yellow,  2-3  in. 
long  (section  Eusalpichroa)  or  only   about    /^  in.   long 


rhomboidea,  Miers  {Salpiclirbma 
rhomboideunt,,  Miers).  A  half-hardy 
climber,    somewhat    woody,    with 
green,   flexuous    branches:    lvs. 
ovate-rhomboid:  fls.  small,  usually 
less  than  K  in.  long,  solitary,  nod- 
ding,   white  ;    corolla    short,   con- 
stricted at  the  middle  and  at  the 
throat,  and  bearing  on  the  inside 
a  fleshy,  woolly  ring:  berry  ovate- 
oblong,  vellowish  or  white,  edible,  but  of   poor  flavor. 
Argentine  Republic.      G.C.  III.  24:450.     R.H.  1897:531. 
Gn.  35,  p.  367.  —  The   plant    appears    to  be  offered  as 
Withania  origanifolia.    Cult,  in  S.  California. 

F.  W.  Barclay. 
SALPICHROMA.     See  Salpichroa. 

SALPIGLOSSIS  (Greek,  tube  and  tongue;  alluding  to 
the  form  of  the  corolla  and  the  appearance  of  the  style). 
Solandcew.  A  genus  of  possibly  2  or  3  species  of 
annual  or  biennial  plants,  natives  of  Chile.  The  only 
species  in  cult,  is  S.  sinuata,  which  was  formerly 
divided  into  about  6  species  mainly  on  the  color  of  the 
flowers.  S.  .'iiniiata  has  greatly  improved  in  size  of 
flowers  and  range  of  color  until  it  is  at  the  present  time 
amongst  our  very  finest  half-hardy  annuals.  Pl.ants 
about  18  in.  high,  covered  with  short  glandular  hairs, 
lvs.  entire,  wavy-margined,  dentate  or  pinnatifid:    fls 


2237.   Salpielossis  sinuata  (X  K). 

long-stemmed,  large,  funnel-shaped,  ranging  in  color 
from  various  shades  of  purple  and  blue  through  nu- 
merous reds  and  yellows  to  creamy  white,  and  usually 


SALPIGLOSSIS 


SALTBUSHES 
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beautifully  marbled  and  penciled  with  several  colors. 
Calyx  tubular,  5-cleft:  corolla  funnelform,  widely  bell 
shaped  at  the  throat;  lobes  5,  plicate,  emarginate: 
stamens  4,  didynamous:  capsule  oblong  or  ovoid;  valves 
2-cleft. 

The  varieties  of  Salpiglossis  require  the  general 
treatment  given  half-hardy  annuals.  They  prefer  a 
deep,  light  rich  soil  not  given  to  sudden  extremes  of 
moisture  and  dryness.  The  seeds  may  be  sown  indoors 
by  the  middle  of  March,  or  later,  or  may  be  sown  out- 
doors in  early  spring.  Care  must  be  taken  that  the 
early  sown  plants  do  not  become  stunted  before  being 
planted  out.  They  bloom  for  several  weeks  in  late 
summer.  The  flowers  are  useful  for  cutting  and  last 
well  in  water.  The  plant  is  also  excellent  as  a  green- 
house annual  for  late  winter  bloom.  Seeds  for  this  pur- 
pose may  be  sown  in  late  summer. 

sinuita,  Ruiz  and  Pav.  (S.  variabilis,  Hort.  /S.  hfj- 
brida,Uort.  S.  grandindra,'H.ort.).  Pig.  2237.  Hardy 
annual,  1-2  ft.  high,  suberect,  branched,  sticky-pubes- 
cent, with  fls.  2  in.  long  and  wide,  ranging  from  straw- 
color  and  yellow  through  scarlet  nearly  to  blue,  with 
great  variation  in  venation,  and  markings:  lower  Ivs. 
petiolate,  elliptic-oblong,  wavy-toothed  or  pinnately  cut: 
upper  Ivs.  more  nearly  entire:  bracts  sessile,  entire. 
Vars.  azilrea,  aiirea,  coccinea,  ptiinila,  nd,na  are  offered. 
V.2.3:129.  (in.  29,  p.  166;  40,  p.  75.  R.H.  1849:361.  Var. 
superbissima  has  a  more  columnar  manner  of  growth 
with  a  thick,  unbranched  stem.  G.C.  III.  22:363.  A.G. 
18:860.  P.  W.  Barclay. 

SALPINGA  {Salpinx,  trumpet;  referring  to  the  shape 
of  the  calyx).  Melastomd,ceiv.  Here  belongs  the  dwarf 
stove  foliage  plant  known  to  the  trade  as  Bertolonia 
niargaritavea.  The  Ivs.  are  large,  heart-shaped,  metal- 
lic green  above,  with  lines  of  small  white  dots  running 
from  the  base  to  the  apex  as  do  also  the  5  prominent 
ribs;  the  lower  surface  is  a  dull  but  rich  crimson.  Por 
culture,  and  botany  of  allied  genera,  see  Bertolonia. 
Pis.  5-merous:  calyx  tube  10-ribbed,  limb  with  5  ob- 
scure or  elongated  lobes: 
stamens  10,  opening  by  a 
single  pore  at  the  apex. 

margarit&,cea,  T  r  i  a  n  a . 
{Bertoldnia  margaritdcea. 
Bull.  Gravesia  gnttdta,  var. 
margdritacea,  Nicholson). 
Tender  perennial  herb:  stem 
1  /^  to  3  in. long, unbranched : 
fls.  pedicelled,  in  dichotom- 
ous  cymes,  white  or  rosy 
white.  Brazil.  P.S.  16:1697. 
W.  M. 
SALSAFY  is  the  spelling 
preferred  in  England;  Sal- 
sify in  America. 

SALSIFY  (formerly  some- 
times spelled  salsa  fy)  is 
Tragopogon  porrifolius ,  one 
of  the  com  posit  8B.  Pig. 
2238.  It  is  a  garden  escu- 
lent, being  grown  for  the 
fleshy  root.  This  root  has 
the  flavor  of  oysters,  hence 
the  plant  is  sometimes  called 
Vegetable  Oyster  and 
Oyster  Plant.  Salsify  is 
perfectly  hardy.  The  seeds 
(which  are  really  fruits)  are 
sown  in  early  spring,  about 
as  soon  as  the  soil  can  be 
prepared,  in  drills  where  the 
plants  are  to  stand.  The 
drills  may  be  2-3  ft.  apart, 
if  tilled  by  light  horse  tools,  or  half  that  distance 
if  tilled  only  by  hand.  In  the  rows,  the  plants  are 
thinned  to  stand  2-5  in.  apart.  The  plant  requires  the 
entire  season,  in  the  North,  in  which  to  grow.  The 
roots  may  be  allowed  to  remain  in  the  ground  until 
spring,  for  freezing  does  not  harm  them.  In  fact,  they 
are  usually  better  for  being  left  in  the  ground,  because 


they  do  not  shrivel  and  become  tough  as  they  often  do 
in  storage.  If  they  are  kept  cool  and  moist  in  storage, 
however,   the   quality   is   as    good   as  when  the  roots 


3238. 


Salsify  or  vegetable 
oyster  (X  %). 


2239.    Plant  of  Russian  thistle. 

remain  in  the  ground.  At  least  a  part  of  the  crop 
should  be  stored,  in  order  that  the  table  or  the  market 
may  be  supplied  during  winter  and  early  spring. 

Salsify  is  biennial.  The  second  spring,  a  strong 
stalk  2-3  ft.  tall  is  sent  up  from  the  crown  of  the  root, 
and  in  spring  or  early  summer  an  abundance  of  light 
purple  flower-heads  are  produced.  The  flowers,  or 
heads,  close  about  noon.  The  leaves  are  long  linear 
and  grass-like.  The  roots  are  small,  well-grown  speci- 
mens being  about  1  ft.  long  and  unbranched,  and  about 
2  inches  in  diameter  at  the  top.  The  skin  is  grayish 
white.  Salsify  is  easy  to  grow, 
and  it  has  no  serious  pests.  It 
is  a  vegetable  of  secondary  im- 
portance commercially,  although 
it  should  be  in  every  home  gar- 
den, particularly  in  the  North, 
where  it  thrives  best.  Eight  to 
ten  lbs.  of  seed  is  sown  to  the 
acre.  There  are  few  varieties, 
and  these  have  no  marked  char- 
acteristics except  in  size.  The 
Mammoth  Sandwich  Island  and 
Improved  Prench  are  probably 
the  best  varieties.  Salsify  is  na- 
tive to  southern  Europe.  In 
some  places  it  has  escaped  as  a 
weed.     See  Tragopogon. 

Black    Salsify    is   Scorzonera; 
Spanish  Salsify  is  Scolymus. 

L.  H.  B. 

SALSOLA  KALI,  var.  Tragus, 
is  the  Russian  Thistle.  Pigs, 
2239,  2240.  Some  of  the  bulletins 
devoted  wholly  or  largely  to  this 
weed  are  Calif.  107,  Col.  28,  Iowa 
26  and  33,  New  Mex.  16.  Min... 
33,  Ohio  55,  Wis.  37,  39.  See  also 
the  following  publications  of  U. 
S.  Dept.  of  Agric. :  Parmer's  Bul- 
letin 10,  Bulletin  15,  Div.  of  Bot- 
any; also  Essay  8,  "Survival  of 
the  Unlike."  In  the  unoccupied  • 
lands  of  the  upper  Mississippi 
valley,  the  Russian  Thistle  has 
covered  great  areas,  and  it  has 
spread  eastward  along  the  rail- 
roads. With  good  tillage  and 
short  rotations  of  crops,  little 
need  be  feared  from  the  pest. 

SALTBUSHES  are  plants 
recommended  for  alkali  lands, 
belonging  to  the  family  Cheno- 
podidcew  and  mostly  to  the  genus 
Atriplex,  which  see.  Used  for 
forage  in  the  dry  regions.  The 
introduction  of  the  Australian 
Saltbush  {Atriplex  semibaccata)  2240.  Sprig  of  Russian 
has   been   a  great  event  in   the        thistle.    Nat.  size. 
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progress  of  agriculture  in  the  arid  regions.  Farmers' 
Bulletin  No.  108,  U.  S.  Dept.  of  Agriculture,  gives  19 
pages  of  information  about  Saltbushes. 

SALT-GRASS.     DisticliUs. 

SALT  TREE.     Halimodendron  argenteum. 

SALVIA  ( Latin,  to  keep  safe  or  healthy;  referring  to 
t'le  medicinal  properties  of  the  common  Sage).    Labi- 
cue.    Sage.    A  genus  of  about  G50  species  of  herbs, 
subshrubs  and    shrubs,    hardy  and    tender,   including 
Sage,  Clary,  Scarlet  Salvia  and  many  other  interesting 
plants.    Salvia  is  by  far  the  largest  of  the  136  genera  of 
Labiatfe  described  by  Bentham  and  Hooker,  and  is  char- 
acterized by  certain  peculiarities  of  the  stamens  that  are 
connected  with  the  cross-pollination  of  the  lis.  by  in- 
sects.    It  has  been  well  said  that  the  structure  of  the 
flower  in  Salvia  is  as  complicated  and  specialized  as  in 
any  orchid.    Some  idea  of  this  structure 
may    be   gained    from    Fig.    2241.     The 
bodies  shown  at  1  and  2  are  the  two  fer- 
tile anthers,  or  rather  anther  cells.  The 
points   3   and  4  indicate    places   where 
other  anther  cells  might  be  expected.    In 
some  species  of  Salvia  the  points  3  and 
4  are  occupied  by  pollen-bearing  anther 
cells;  in   others   by   sterile   cells.      The 
body  connecting  1  and  4  is  not  the  fila- 
ment, but  the  "connective,"  the  filament 
being  the  smaller  body  which  joins  the 
connective   to  the   corolla.      The  extra- 
ordinary length  (or  rather  width)  of  the 
connective   is  one  of  the  main  generic 
characters  of  Salvia.     In  ordinary  flow- 
ers the  connective   is  a  mere  thread,  a 
linear   extension    of   the   filament,    and 
barely    separates    the  two  anther  cells. 
2241.  Section  of    In    Salvia   the    anther   cells    are  forced 
a  flower  of    apart  to  an  exceptional  distance,  and  in 
Salvia  splen-    many  cases  2  of  the  cells  are  obliterated 
dens  (X  1).       or  devoid  of  pollen. 

Showing  struc-  Within  the  generic  limits  of  Salvia 
ture  of  stamens,  the  variation  is  astonishing.  The  color 
of  the  fls.  ranges  from  scarlet  through 
purple  and  violet  to  azure-blue,  white  and  even  pale 
yellow,  but  there  seems  to  be  no  good  pure  yel- 
low. Fig.  2243  indicates  something  of  the  range  in 
form  of  corolla  and  calyx.  Some  flowers  gape  wide 
open,  others  are  nearly  tubular.  In  some  the  upper 
lip  is  longer  than  the  lower,  in  other  cases  the  lower 
lip  is  longer  than  the  upper.  The  lower  lip  is  always 
3-lobed,  but  frequently  it  does  not  appear  to  be  so,  for 
the  lateral  lobes  are  much  reduced  while  the  midlobe 
is  greatly  enlarged,  often  deeply  lobed,  and  becomes 
the  showy  part  of  the  flower.  The  calyx  is  small  and 
green  in  some,  large,  colored  and  showy  in  others.  In 
many  cases,  as  S.  leucantha,  the  corolla  and  calyx  are 
of  different  colors.  The  bracts  range  from  minute  and 
deciduous  to  a  larger  size  and  more  attractive  color  than 
the  fls.  There  are  usually  about  G  fls.  in  a  whorl,  some- 
times 2,  sometimes  many.  In  spite  of  these  and  many 
other  wide  variations,  few  attempts  have  been  made  to 
split  up  Salvia  into  many  genera,  presumably  from  the 
feeling  that  the  structure  of  the  stamens  makes  the 
Salvias  a  natural,  not  an  artificial  group. 

Three  Salvias  are  cultivated  for  their  leaves,  which 
are  used  in  seasoning  and  also  in  medicine.  These  are 
the  Common  Sage,  S.  officinalis;  Clary,  >S'.  Sclarea; 
and  <S'.  Horminum.  For  the  commercial  cultivation  of 
Sage,  see  Sage. 

Clary  is  a  perennial  plant,  but  is  cultivated  as  an 
annual  or  biennial.  The  plants  run  to  seed  the  second 
year,  after  which  it  is  better  to  pull  up  the  old  plants. 
The  seed  may  be  sown  in  spring,  in  drills  12-20  in. 
apart  or  in  a  seed  bed,  from  which  the  seedlings  are 
pricked  out  in  May.  In  August  the  first  leaves  may 
be  gathered  and  the  plants  will  continue  to  yield  until 
June  or  July  of  the  following  year. 

Clary  (S.  Sclarea)  and  its  near  relative,  Salvia  Hor- 
minum, are  plants  of  exceptional  interest.  They  are 
cultivated  for  their  culinary  and  medicinal  value  .and 
also  for  ornament,  but  their  ornamental  value  lies  not 


in  the  fls.  (which  are  usually  insignificant)  but  in  the 
colored  bracts  or  floral  Ivs.  at  the  tops  of  the  branches. 
The  various  varieties  are  known  as  the  Purple-top 
Clary,  Ked-top  Clar)'  or  White-top  Clary;  also  Red 
Sage  and  Purple  Sage.  The  two  species  (S.  Sclarea 
and  Horminum)  seem  to  be  much  confused  in  our  cata- 
logues, but  the  plants  may  be  separated  by  the  follow- 
ing characters :  the  upper  lip  of  the  calyx  is  3-toothed 
in  S.  Sclarea,  and  truncate  in  Horminum;  the  upper 
lip  of  the  corolla  is  sickle-shaped  and  compressed  in 
Sclarea, hut  straightish  and  concave  in  Horminum.  Ac- 
cording to  DeCandolle  both  of  these  species  have  large 
and  showy  floral  leaves.  It  is  to  be  inferred  from 
Voss'  treatment  of  the  two  species  (in  Vilmorin's  Blu- 
mengartnerei)  that  <S'.  Horminum  is  the  species  chiefly 
cult,  for  the  showy  floral  leaves,  while  the  name  "Clary" 
should  be  restricted  to  <S.  Sclarea.  There  is  another 
odd  feature  about  the  floral  leaves  of  both  species.  The 
red,  white  or  purple  tops  seem  to  be  composed  of  sterile 
Ivs.,  i.  e.,  they  do  not  inclose  any  whorls  of  flowers, 
while  the  large  bracts  under  the  whorls  of  flowers  are 
green.  However,  DeCandolle  refers  to  S.  Sclarea  two 
pictures  in  B.M.  and  B.R.  where  the  situation  is  re- 
versed, i.  e.,  the  showy  colored  parts  are  the  bracts  un- 
der the  whorls  of  flowers  and  there  are  no  sterile  bracts 
at  the  top.  Moreover,  the  flowers  in  the  cases  just  cited 
are  anything  but  insignificant,  being  fully  an  inch 
long. 

Among  the  Salvias  cultivated  for  ornament  there  are 
two  large  cultural  groups,  the  hardy  and  the  tender. 
The  hardy  species  are  mostly  border  plants,  blooming 
in  spring  and  early  summer.  The  tender  species  are 
generally  used  for  summer  bedding,  sometimes  for  con- 
servatory decoration  in  winter.  Many  of  them  bloom  in 
summer  and  late  fall,  especially  when  they  are  treated 
as  half-hardy  annuals. 

As  regards  color  of  flowers  there  are  also  two  impor- 
tant groups,  the  scarlet-flowered,  and  the  kinds  with 
blue,  purple,  violet,  white  or  variegated  flowers.  Of 
the  scarlet  kinds  S.  splendens  is  the  most  called 
for;  of  the  blue-flowered  kinds,  S.  jyatens  is  the  most 
popular  of  the  bedding  class,  and  S.  pratensis  the 
most  popular  of  the  hardy  class.  S.  patens  probably 
has  the  largest  fls.  of  any  of  the  blue-fld.  kinds  in 
cultivation. 

The  most  widely  used  of  all  Salvias  cultivated  for 
ornament  is  Salvia  splendens,  or  Scarlet  Sage.  This  is 
one  of  the  most  brilliant  red-flowered  bedding  plants  in 
cultivation.  It  is  generally  grown  in  large  masses.  It 
does  best  in  full  sunshine,  but  may  be  used  in  shady 
places  to  light  up  dark  woody  recesses.  It  should  have 
a  dark  background  of  some  kind  by  way  of  contrast. 
A  well-managed  mass  of  Scarlet  Sage  may  be  main- 
tained in  full  splendor  from  the  middle  of  July  to  frost. 
It  is  propagated  by  either  cuttings  or  seed.  It  is  rather 
troublesome  to  keep  cuttings  or  plants  over  winter,  as 
they  are  particularly  liable  to  attacks  of  aphis  and  red 
spider.  It  is,  therefore,  important  to  get  seed  of  an 
early-blooming  variety  of  compact  habit,  and  to  sow  the 
seed  early  indoors  or  in  a  frame  in  time  to  get  good 
plants  to  set  outdoors  in  May.  A  good  raceme  is  over 
a  foot  long,  with  30  or  more  fls.  in  a  raceme,  and  2-6  fls. 
in  a  whorl,  each  flower  being  2  in.  or  more  long.  Some 
varieties  have  erect  racemes,  others  pendulous,  and 
there  are  white  varieties,  together  with  some  inter- 
mediate colors.  A  poorly  managed  bed  of  Scarlet  Sage 
gives  a  few  flowers  in  September  and  is  cut  ofl:"  in  a 
short  time  by  frost.  Wet  seasons  delay  the  bloom, 
and  if  the  soil  is  too  rich  in  nitrogen  the  plants  will 
make  too  much  growth  and  the  fls.  will  be  late  and  rela- 
tively few.  The  same  principles  of  cultivation  apply  to 
other  tender  Salvias  used  for  bedding.  Florists  some- 
times lift  a  few  plants  of  Scarlet  Sage  before  frost,  pot 
them  and  find  that  they  make  attractive  plants  under 
glass  for  a  month  or  two.  One  advantage  that  Salvia 
splendens  has  over  many  other  red-fld.  Salvias  is  that 
its  calyx  is  as  brilliant  scarlet  as  the  corolla. 

Special  attention  is  called  to  the  supplementary  list, 
nearly  every  species  of  which  is  distinct  at  first  sight 
and  .seems  worthy  of  cultivation.  There  are  many 
showy,  bright  red-flowered  Salvias  which  seem  to  be  not 
cult,  in  America.  The  following  are  amongst  the  most 
desirable  and  are  described  in  the  supplementary  list. 
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S.  Boliviana,  con ferti flora,  elegans,  gesnermfoUa,  leon- 
u'roides,  rubescens,  strictiflora.  ,  „  ^,  .  T^^^, 
Salvia  was  monographed  in  1848  by  Bentham  in  DC. 
Pi^d  vol.  12,  and  an  index  to  the  407  species  therein 
described  is  found  in  Buek's  "Genera  Species  et 
Svnonyma,"  etc..  pars  iii.  In  187G,  Hemsley  gave  an 
account  in  The  Garden  (9:430-434)  of  05  species  which 
had  been  in  cultivation  up  to  that  time.  See  also  "A 
Synopsis  of  the  Mexican  and  Central  American  Species 
of  Salvia  "  by  M.  L.  Fernald  (Proc.  Am.  Acad.  Arts 
Sci  vol  .35,  1900,  and  Contrib.  Gray  Herb.  Harvard 
Univ.  N.  S.  No.  19).  In  the  work  just  cited  209  species 
are  described  and  there  is  an  elaborate  key. 
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Section  2.  Htimendsphace.  Like  Section  1,  but  the 
lobes  of  the  calyx  enlarged  in  fruit,  membranaceous  and 
veiny:  posterior  lip  of  the  corolla  straight  in  the  on- 
Intai  species,  sickle-shaped  in  the  South  African.  No 
species  cult,  in  America. 

Sectioyi  S.  Drymo.sphace.  Herbs,  usually  tall  and 
glutinous:  teeth  of  calyx  scarcely  enlarged  m  "uit. 
posterior  lip  of  the  corolla  falcate,  compressed.  In- 
cludes hians. 

Subgenus  II.  Sclakea.  Corolla  with  no  hairy  ring 
Mle-  anterior  portion  of  the  connective  deflexed, 
ahrupth,  dilated,  imnected  at  the  callous  extremity. 
All  Old  World,  herbaceous  species. 
Section  4.  Eormlnum.  Posterior  lip  of  calyx  trun- 
cate, the  teeth  small  and  remote:  posterior  lip  of 
corolla  straight,  concave.     Includes  Horminum. 

Section  5.  JEthidpsis.  Posterior  lip  of  calyx  3- 
toothed:  posterior  lip  of  corolla  falcate,  compressed. 
Includes  argentea  and  Sclarea. 

Section  6  Plethidsphace.  Calyx  ovoid  (instead  ot 
bell-shaped  or  tubular,  as  in  the  two  P'^e'^f  ^f?  ^^^'t/^^^^J  = 
posterior  lip  of  calyx  concave,  2-gropved,  teeth  .,  very 
short  and  connivent:  posterior  liP/V^f  hi  rolor^  ma- 
falcate,  concave  or  compressed.  Includes  bicolor,  pra- 
tensis  and  sylvestris. 

Subgenus  III.  Calosphace.  Corolla  with  no  hairy 
Hnqinside  but  sometimes  with  2  teeth  near  the  base: 
anterior  portion  of  the  connective  deflexed,  linear 
longitudinally  connate  or  closely  ^VP^f'^^^f'^Xl 
someivhat  dilated,  rarely  bearing  an  abortive  anther 
cell.    All  American  species. 

Section  7.  CaUsphace.  By  far  the  largest  section, 
characterized  as  above,  and  within  .thfe  limits  im- 
mensely variable.  Over  250  species  including  azurea, 
rcaliiolia,  coccinea,  farinacea,  ^^^S^^^J^^^H^^^''^ 
lanceolata,  leucantha,  patens,  Sessei  and  splendens. 

Subgenus  IV.  Leonia.  Corolla  with  a  hairy  ring  in- 
side- anterior  portion  of  connective  sometimes  di- 
rectk  outward  and  bearing  either  a  fertile  or  sterie 
anther  cell,  sometimes  deflexed  and  acute,  rarely 
reduced  to  a  short  tooth. 

Section  8.  Bchindsphace.  Bracts  imbricated,  spi- 
nescent  posterior  lip  of  calyx  3-toothed:  connective 
bearing  a  perfect  anther  cell  on  the  posterior  side. 
Includes  carduacea. 

Section  9.  Pycndsphace.  Bracts  imbricated,  not 
spinescent.  Otherwise  as  stated  in  Section  8.  Includes 
ColumbarisB. 

Section  10.  Eeterdsphace.  Bracts  deciduous:  pos- 
terior lip  of  calyx  truncate:  90°"e°tive  bearing  a  per- 
fect anther  cell  on  posterior  side.    Includes  lyrata. 

Section  11.  NotiSsphace.  Bracts  small  or  minute: 
posterior  lip  of  corolla  entire  or  with  3  minute  conni- 
vent teeth.    Includes  no  species  cult,  in  America. 

Section  12.  Hemisphace.  Bracts  small:  posterior 
lin  of  calyx  3-toothed:  connective  somewhat  continuous 
with  the  filament  and  produced  into  a  very  short  tooth. 
Includes  verticillata. 

INDEX. 


2242.    Salvia  splendens  (X  J^).     No.  2. 

SUMMARY  OF   SUBGENERA  AND   SECTIONS. 

Subgenus  I      Salvia  Proper.     Corolla  with  a  hnirij 

^""HT^nsll  J  anterior  portion   of  the  connecU^e^. 

reeled   outwards,    bearing  an   anther  cell   which   is 

rarely  pollen-bearing.   All  Old  World  species. 

Section  1.    Eiisphace.     Shrubs  or  subshrubs,  rarely 

herbs     Teeth  of  the  calyx  scarcely  enlarged  m  fruit: 

posterior  lip  of  the  corolla  erect,  straightish,  concave. 

Includes  oificinalis. 


alba,  15,  24,  27. 
albittoia,  10,  24. 
argentea,  18. 
atroviolacea,24. 
aurea,  10. 
azurea,  22. 
Bethelli,  20. 
bicolor,  19. 
Bluebeard,  15. 
Bnianti,  2. 
cacalijefolia,  28. 

carduacea,  8. 

coccinea,  5. 

Columbariae,  9. 

compacta,  2. 

crispa,  10. 

Deschampsiana,  20. 

farinacea,  16. 

fulgens,4. 

grandiflora,  2.  22. 

Greggii,  1. 


hians,  13. 
Horminum,  15. 
Hoveyi,  21. 
ianthina,  21. 
icterina,  10. 
Issanchou,  2. 
involucrata,  20. 
lactea,  5, 
lanceolata,  26. 
latifolia,  10. 
leucantha,  17. 
lyrata,  12. 
Milleri.  10. 
oificinalis,  10. 
patens,  27. 
Pitcheri,  22. 
porphyrantha,  6. 
porphyrata,  6. 
pratensis,  24. 
Pseudococeinea,  5. 
purpurascens,  10. 


Roemeriana,  6. 
Roezli,  7. 
nibieunda,  24. 
rubra,  15. 
rutilans,  3. 
salicit'olia,  10. 
Sclarea,  14. 
Sessei,  7. 
Soucheti,  2^ 
spelmina,  25. 
Spielmanni,  25. 
splendens,  2. 
sturnina,  10. 
sylvestris,  23. 
tenuior,  10. 
tricolor,  10. 
variegata,  24. 
Verbenaea,  25. 
verticillata,  11. 
violacea,  15. 
vulgaris,  15. 
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KEY    TO    SPECIES. 

(Based  on  garden  characters.) 
A.  Color  of  corolla  vivid  red,  wifhojit  a 
trace  of  purple. 
B.  Tube   of  corolla  neutral   colored: 

lower  lip  showy 1.  Greggii 

BB.  Tube  of  corolla  as  bright  as  the  lips. 
C.  Upper  lip  conspicuously  longer 
than  the  lower. 
D.  Base  of  Ivs.  not  cordate. 

E.  Calyx  vivid  red 2.  splendens 

EE.  Calyx  green 3.  rutilans 

DD.  Base  of  Ivs.  cordate 4.  fulgens 

CO.  tipper  lip>  much  or  little  shorter. 

D.  Base   of  Ivs.  cordate:  bracts 

usually    found    at    base    of 

tvhorls. 

E.  Lower  lip  twice  as  long  as 

upper 5.  coccinea 

EE.  Lower    lip   a    trifle    longer 

than  upper 6.  Rceineriana 

DD.  Base  of  Ivs.  not  cordate:  bracts 

minute,  deciduous 7.  Sessei 

AA.  Color  of  corolla  blue,  violet,  piirple 
or  white. 
B.  Corolla  with  a  hairy  ring  inside. 
C.  Foliage    thistle  -  like,    prickly: 

fls.  fringed 8.  carduacea 

CC.  Foliage  not  thistle-like:  fls.  not 
fringed. 
D.  Length    of    corolla    scarcely 

greater  than  that  of  calyx. . .  9.  Columbarise 
DD.  Length   of   corolla    conspicu- 
ously greater  than  that  of 
calyx. 
E.  \niorls  10-40-fld. 

F.  Lvs.  entire 10.  officinalis 

FF.  Lvs.  lyrate 11.  verticiUata 

EE.  Whorls  about  6-fld. 

F.  Lvs.  lyrate 12.  lyrata 

FF.  Lvs.  sagittate 13.  Mans 

BB.  Corolla  without  a  hairy  ring  inside. 

C.  Branches  often   topped  with 

showy-colored  floral  lvs. 

D.  Upper  lij)  of  calyx  S-toothed: 

upper  lip  of  corolla  falcate, 

compressed 14.  Sclarea 

DD.  Upper  lip  of  calyx  truncate: 
upper  lip  of  corolla  straight- 

ish,  concave 15.  Horminum 

CC.  Branches  not  topped  with  showy - 
colored  floral  lvs. 
D.  Whorls  many -fid.  (about  16)  .16.  farinacea 
DD.  Whorls  about  6-fld.  (in  Nos. 
18  and  23  sometimes  10-fld.). 
E.  Color  of  calyx   purple,  of 

corolla  white 17.  leucantha 

EE.  Color  of  calyx  and  corolla 
not  as  in  E. 
F.  Ujiper  lip  of  corolla  differ- 
ent in  color  from  loiver. 
G.  The  upper  lip  white  ...18.  argentea 

GG.  The  upper  lip  blue 19.  bicolor 

FF.  Upper  lip  of  corolla  not 
different  in   color  from 
loiver. 
Q.  Fls.   bright  jmrplish 

red 20.  involucrata 

GG.  Fls.  not  bright  jmrplish 
red. 

H.  Calyx  jHtr/iJe 21.  iantluna 

HH.  Calyx  i/ni'ii. 

I.  Briicis  (itrl-shaped  .22.  azurea 
11.  Br ac  ts    ovate   or 
wider. 
J.  Stem  panic  led 

above 23.  sylvestris 

JJ.  Stem  sparingly 
branched. 
K.  Hoot  often  tuber- 
ous  24.  pratensis 

KK.  Hoot    not   tuber- 
ous  2').  Verbenaca 


DDD.  Whorls  about  ^-fld. 

E.  Duration  annual 26.  lanceolata 

EE.  Duration  perennial . 

F.  Lvs,  entire 27.  patens 

FF.  Lvs.  crenate 28.  cacaliaefolia 

1.  Gr6ggii,  Gray.  Readily  distinguished  from  the 
common  red-fld.  kinds  by  the  fact  that  only  the  lower 
lip  is  showy.  This  is  carmine,  and  the  rest  of  the  co- 
rolla dull  purplish.  The  foliage  also  makes  it  highly 
distinct.  Though  a  native  of  Texas  and  Mexico  it  is 
offered  by  several  dealers  in  hardy  border  plants.  John 
Saul  considered  it  "nearly  hardy"  at  Washington,  D.C. 
Shrub,  3  ft.  high:  lvs.  linear-oblong,  obtuse,  narrowed 
at  base:  racemes  2-3  in.  long,  C-8-fld. :  upper  lip  short; 
lower  lip  with  the  large  middle  lobe  2-lobed  and  2  small, 
roundish  lateral  lobes.    B.M.  6812.  — Section  7. 

2.  spl6ndens,  Ker-Gawl.  Scarlet  Sage.  Figs.  2241, 
2242.  The  most  popular  of  all  red-fld.  Salvias.  Tender 
perennial  herb  from  Brazil,  2-3  ft.  high,  with  scarlet 
fls.  2  in.  or  more  long,  borne  in  terminal  pyramidal  ra- 
cemes 6  in.  or  more  long,  with  2-6  fls.  in  a  whorl  and  30 
or  more  fls.  in  a  raceme.  Lvs.  ovate,  acuminate,  serrate: 
calyx  scarlet,  large,  loose,  plaited;  corolla  tubular;  up- 
per lip  undivided;  lower  lip  3-lobed,  the  lateral  lobes 
much  narrower  andreflexed.  B.R.  8:687.  — Var.  Brudnti, 
Hort.,  int.  before  1880,  was  an  improvement  over  pre- 
vious forms  in  having  dwarf er  and  more  compact  habit, 
with  brighter  and  more  numerous  flowers.  Ct.C.  II. 
14:781;  III.  6:653.  Gn.  21:336  (good  picture).  A.F. 
5:331.  Other  trade  names  are  vars.  compdcta,  compdcta 
er6cta,  grandifldra,  grandifldra  er6cta  and  grandifldra 
p6ndula.  Also  a  form  with  golden  foliage  is  cult,  and 
one  or  more  spotted  with  yellow.  *S'.  grandifldra  and 
ndna  are  true  botanical  species  which  are  probably  no- 
where in  cult.,  and  these  names  in  the  trade  mostly 
refer  to  varieties  of  S.  splendens.  Var.  Soucli6ti, 
Planch.  {S.  Souchiti,  Hort.),  introduced  about  1856,  was 
considered  to  differ  from  the  type  in  having  more  com- 
pact habit  and  fls.  more  numerous,  more  erect  and  more 
brilliant.  F.S.  11:1154.  The  prevalent  idea  that  this 
name  is  referable  to  S.  Ecezli  is  probably  due  to  a  hasty 
reading  of  F.S.  14,  p.  32.  A  white-fld.  form  is  known  to 
the  trade  as  S.  Soucheti  alba.  For  S.  ffoveyi,  consult 
S.  ianthina.  Var.  Iss^nchou,  Hort.,  has  rosy  white  co- 
rolla, calices  veined  red,  and  red  anthers.  l.H.  28:432 
(as  S.  BrasilUnsis,  var.  Issanchou),  where  the  calyx 
is  bright  yellow,  striped  red.  Gn.  21:336.  There  are 
about  a  dozen  varieties  with  personal  names.    Section  7. 

3.  riitilans,  Carr.  A  plant  of  unknown  habitat  which 
is  probably  a  horticultural  form  of  S.  splendens ,  differ- 
ing in  having  a  small  green  calyx,  whorls  nearly 
always  2-fld.,  and  inflorescence  axillary  as  well  as  ter- 
minal and  panicled  instead  of  merely  racemose.  R.H. 
1873:250.-The  plant  figured  in  G.C.  II.  15:117  as  S.  ru- 
tilans has  an  unbranched  raceme,  with  6-fld.  whorls 
and  small  calyx.     Offered  as  late  as  1893  by  John  Saul. 

4.  fulgens,  Cav.  Cardinal,  Salvia.  Mexican  Red 
Salvia.  Differs  from  ;S'.  splendens  in  the  darker  red  of 
the  fls.,  the  cordate  lvs.,  and  the  calyx,  which  is  dull 
colored  and  conspicuously  striate  but  hardlj'  "colored"; 
also  the  3  lobes  of  the  lower  lip  seem  to  be  all  about  the 
same  size  and  lying  in  the  same  plane  instead  of  hav- 
ing the  lateral  ones  reflexed.  Mexican  shrub  or  herb, 
3  ft.  high  :  lvs.  ovate,  cordate,  somewhat  acute,  not  acu- 
minate. B.R.  16:135(5.  — This  name  seems  not  to  be  ad- 
vertised in  America  to-day,  but  in  1886  Gray  stated  that 
S.  splendens  and  S.  fulgens  were  the  two  common  red- 
fld.  kinds  in  cult.    Section  7. 

5.  coccinea,  Linn.  This  name  is  said  to  be  loosely 
used  in  trade  catalogues  for  S.  splendens,  and  it  is 
doubtful  whether  the  true  S.  coccinea  is  in  cult.  Per- 
ennial or  annual,  2  ft.  high:  lvs.  cordate:  fls.  deep  scar- 
let, 1  in.  or  less  long;  calyx  slightly  reddish,  lower  lip 
twice  as  long  as  upper,  the  middle  lobe  very  large  and 
2-lobed.  Trop.  America;  also  S.  C.  to  Fla.  and  Tex. 
Var.  Idctea,  Hort.,  is  advertised.    Section  7. 

Var.  Pseudo  -  coccinea,  (^ray  {S.  Psendo-coccinea, 
Jacq.),  is  a  tall  variety  which  is  hirsute  on  stem  and 
petioles,  instead  of  glalirate.     B.M.  2864. 

6.  Boemeri&na,  Scheelo  (S.  porphyrdntha,  Deeaisne. 
S.  porphyrdta,  Hook. ) .    Perennial,  1-2  ft.  high :  lvs.  cor- 
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date:  fis.  scarlet,  1  in.  or  more  long;  calyx  purplish  or 
reddish  towards  tips ;  lower  lip  a  trifle  longer  than  the 
upper,  the  middle  lobe  large  and  2-cleft.  Tex.,  Mex.  R, 
H.  1854:301.  B.M.  4939.  F.S.  11:1080.  -  Considered 
hardy  by  Thorburu.     Section  10 

7.  S§ssei,  Benth.  (S.  Rcezlii,  Schoidw.).  Fig.  2243. 
Remarkable  for  its  large  fis.  (2  in,  long),  with  boldly 
deflexed  lower  lip,  which  is  not  3-lobed  but  merely  2- 
cut  at  apex ;  also  remarkable  for  The  large,  loose  calyx, 
flushed  with  brick-red  towards  apex.  Mexican  sub- 
shrub:  Ivs.  ovate,  serrate,  not  cordate.    F.S.  14:1407. 

8.  carduAcea,  Benth.  Fig. 
2243.  Unique  among  Salvias  for 
its  thistle -like  foliage  and 
fringed  tts.  The  Ivs.  and  the 
large  conspicuous  bracts  are 
very  prickly  and  the  lilac- 
colored  fls.  much  cut,  the 
fringes  of  the  lower  lip  being 
more  numerous  and  deeper. 
Tender  perennial  from  Calif., 
1-1>2'  ft.  high,  very  woolly:  Ivs. 
all  radical,  densely  woolly  be- 
neath. B.  M.  4874.  G.  C.  II. 
19:56.-Oft"ered  by  Calif,  collec- 
tors and  lately  by  eastern  seeds- 
men.   Section  8. 

9.  Columbd,ri8e,  Benth.  A 
common  Californian  annual 
hardly  worth  cult,  for  ornament, 
the  blue  fls.  being  about  3^  in. 
across  and  not  as  long  as  the 
bracts.  Height  9  in.-2  ft. :  Ivs. 
few, wrinkled,  radical  ones  long- 
stalked,  oblong,  pinnatifld  or 
bipinnatifld  ;  divisions  obtuse. 
B.M.  6595  (fls.  lilac).- Offered 
by  Orcutt. 

10.  officinalis,  Linn.  Sage. 
Woolly  white,  south  European 

subshrub,  varying  greatly  in  breadth  and  woolliness 
of  Ivs. :  fls.  purple,  blue  or  white,  large  or  small  : 
whorls  few,  dense,  10-20-fld.  —  The  form  commonly 
cultivated  as  a  kitchen  herb  is  var.  tenMor,  Alef., 
with  blue  fls.  and  Ivs.  3-4  times  as  long  as  broad. 
Other  forms  are:  var.  albifldra,  Alef.,  with  white  fls. 
and  Ivs.  3-4  times  as  long  as  broad;  var.  salicif61ia, 
Alef.,  with  Ivs.  4-7  times  as  long  as  broad;  var.  lati- 
fdlia,  Alef.,  with  Ivs.  twice  as  long  as  broad;  var. 
crispa,  Alef.,  with  crisped  and  variegated  foliage;  var. 
sturnina,  Alef.,  Ivs.  green  and  white;  var.  icterina, 
Alef.,  Ivs.  green  and  gold;  var.  purpurdscens,  Alef., 
with  somewhat  reddish  foliage  which  is  said  to  have 
the  strongest  and  pleasantest  taste,  and  is  preferred 
in  England  for  kitchen  use;  var.  Milleri,  Alef.,  with 
Ivs.  somewhat  red  and  spotted;  var.  atirea,  Hort.,  with 
golden  yellow  foliage  and  compact  habit;  var.  tricolor, 
Vilraorin  {S.  tricolor,  Hort.,  not  Lem.),  with  Ivs.  of 
three  colors,  gray-green,  yellowish  white  and  pink,  be- 
coming rosy  or  deep  red.    Section  1. 

11.  verticillata,  Linn.  Perennial  herb  from  southern 
Europe  and  western  Asia,  with  Ivs.  like  a  dandelion: 
Ivs.  lyrate,  cordate  at  base,  apical  lobe  largest,  ovate- 
rotund:  whorls  globose,  20-40-fld.:  fls.  blue;  corollas 
twice  as  long  as  calyx.  — Section  12. 

12.  lyrslta,  Linn.  Hardy  perennial  herb,  with  some- 
what tuberous  root  and  scape-like  stems:  fls.  1  in.  long, 
blue  or  violet.  N.  J.  to  111.,  south  Fla.  to  Tex.  — Onee 
offered  by  Bassett,  of  Hamraonton,  N.  J.    Section  10. 

13.  hians,  Royle.  Fig.  2243.  Handsome  hardy  per- 
ennial herb  from  the  Himalayas,  with  large  blue  or 
purple  fls.,  the  lower  lip  often  white,  prettily  speckled 
with  blue  or  purple:  plant  villous,  2-3  ft.  high:  Ivs. 
3-5  in.  long,  deltoid-ovate,  base  truncate  or  hastate; 
petiole  4-8  in.  long:  raceme  8-12  in.  long:  fls.  1-1/^  in. 
long;  upper  lip  2-lobed,  lower  lip  with  large  obcordate 
midlobe  and  broad  revolute  side  lobes.  B.M.  6517. 
B.R.  27:39.    R.H.  1845: 145. -Section  3. 

14.  Scl^rea,  Linn.  Clary.  Biennial  (according  to 
DeCandolle):  Ivs.  broadly  ovate,  cordate  at  the  base, 
the  largest  8-9  in.  long,  4-5  in.  wide :  fls.  pale  purple  or 


bluish.  Discussed  above.  B.R.  12:1003  (S.  Simsiana). 
B.M.  2.')20  (as  ,S'.  hracteata).—BrB.ctfi  pink:  fls.  blue, 
with  a  white  under  lip  in  both  plates.    Section  5. 

15.  Hormlnum,  Linn.  Annual:  Ivs.  oval-oblong, 
rounded  or  wedge-shaped  at  the  base:  fls.  reddish  vio- 
let. Discussed  above.  Voss  calls  the  varieties  with 
colored  floral  Ivs. :  vars.  vulgaris,  light  vioiet;  viol^cea 
(S.  Bluebeard,  Hort.),  light  violet -blue;  riibra  and 
ilba.  — Section  4. 

10.  farin&,cea,  Benth.  Figs.  2244,  2245.  Charming  and 
popular  plant,  with  violet  or  purple  corollas  set  off  by 


29,43.  Types  of  Salvia.     (All  X  M.) 
At  the  left,  S.  carduacea;  unique  for  its  fringed  flowers.    Next  is  S.  leucantha,  example 
of  kinds  in  which  the  flower  does  not  gape  widely.     The  two  at  the  right,  S.  hians  and 
Sessei,  are  interesting  for  the  size  and  lobing  of  the  middle  lobe  of  the  lower  lip. 

the  light  blue  mealy  calyx.  Botanically  close  to  S. 
azurea  but  easily  distinguished  by  color  of  fls.  Peren- 
nial herb,  2-3  ft.  high:  lower  Ivs.  ovate-lanceolate, 
coarsely  and  irregularly  serrate;  upper  Ivs.  lanceolate 
or  narrower.  R.H.  1873:90.  Gn.  9:19;  28,  p.  59.-A1- 
though  a  native  of  Texas,  it  is  offered  by  several  dealers 
in  hardy  herbaceous  perennials.  It  is  also  treated  as  a 
hardy  annual.    Section  7. 

17.  leucdntha,  Cav.  Fig.  2243.  Delightful  Mexican 
shrub,  with  white  club-shaped  fls.  (not  widely  gaping) 
set  off  by  purple  calices.  Branches  covered  with  white 
wool,  which  is  at  length  deciduous:  Ivs.  lanceolate,  ser- 
rate: fls.  1  in.  long;  calyx  densely  lanate.  According  to 
DeCandolle  the  whorls  are  many-fld.,  but  in  B.M.  4318, 
F.S.  22:2318,  and  Gn.  21:336  they  are  mostly  6-fld. 
—  Section  7. 

18.  arg6ntea,  Linn.  Biennial,  2-4  ft.  high,  viscid: 
lower  Ivs.  6-8  in.  long,  oblong,  crenate,  rugose:  inflor- 
escence a  panicle  2-23^  ft.  long,  usually  composed  of  3 
branches:  whorls  distant,  about  6-fld.:  fls.  whitish, 
purplish  pubescent  above;  upper  lip  or  galea  much 
longer  than  the  lower.  Mediterranean  region.  F.C. 
3:112.  —  Seems  to  be  considered  a  hardy  perennial  by 
American  seedsmen.  It  is  worth  cultivating  for  the 
woolly  white  foliage  alone.    Section  5. 

19.  bicolor,  Lam.  Hardy  biennial,  spring-blooming 
plant,  with  large  blue  fls.,  the  lower  lip  white  at  first, 
but  said'to  fade  quickly  to  a  rusty  brown:  Ivs.  all  cor- 
date at  base  and  sticky-pubescent;  lower  ones  ovate, 
incised  and  dentate;  iipper  ones  lanceolate:  upper  lip 
of  corolla  hooded,  lower  lip  3-lobed.  N.  Africa,  Spain. 
B.M.  1774.    G.M.  40:487.-Section  0. 

20.  involucr^ta,  Cav.  This  has  just  enough  purple  in 
its  fls.  to  exclude  it  from  the  scarlet-fld.  section,  but  it 
has  a  very  brilliant  color  and  distinct  form  of  flower. 
The  corolla  is  swollen  in  the  middle,  constricted  at  the 
throat  and  not  wide-gaping.  The  species  is  also  re- 
markable for  the  large,  showy,  rosy  purple,  deciduous 
bracts.  Lvs.  long-stalked,  ovate,  acuminate,  serrate, 
rounded-wedge-shaped  at  the  base:  inflorescence  dense. 
B.M.   2872.  i    B.R.    14:1205.     R.H.    1858,    p.    239.- Var. 
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Deschampsiana,  Verlot,  has  brighter  colored  corolla  and 
calices.  R.H.  18G9:130.  Var.  B6thelli  (>S'.  BethelU,  Hort.) 
is  a  horticultural  form  of  more  compact  habit  and  fls. 
described  as  rosy  crimson  or  puce.  Gn.  21:336.  — Sec- 
tion 7. 


•5.        $^. 


2244.  Habit  of  Salvia  farinacea.   No.  16.1 
From  a  mass  2  ft.  high. 

21.  ianthina,  Otto  &  Dietr.  (,S'.  Eoveyi,  Hort.).  Ten- 
der herb,  doubtless  perennial,  with  the  habit  of  S.  splen- 
dens,  but  the  fls.  purple-violet,  the  calices  colored  still 
deeper.  Supposed  to  be  native  to  Mex.  or  Peru.  F.S. 
9:884.  R.H.  1854:61.  — iS.  ianfhina  is  not  advertised,  but 
S.  Hoveyi,  said  to  be  a  sport  from  S.  splendens  originat- 
ing with  0.  M.  Hovey,  is  probably  synonymous  with  S. 
ianthiana.    G.C.  11,  15:145.  — Section  7. 

22.  azCirea,  Lam.  Blue-fld.  perennial,  1-5  ft.  high: 
lower  Ivs.  lanceolate,  serrate  ;  upper  Ivs.  narrower, 
often  linear,  entire:  fls.  blue,  varying  to  white.  B.M. 
1728.  S.  C.  to  Fla.  and  Tex., "varying  insensibly  into  the 
western. 

Var.  grandifldra,  Benth.  (S.  Pitcher i,  Torr.),  which 
differs  in  being  cinereous -puberulent  :  inflorescence 
denser  :  calyx  tomentulose  -  sericeous  rather  than  mi- 
nutely puberulent.  This  is  found  from  Miss,  and  Tex. 
to  Kans.  and  Colo.,  and  in  its  hardy  form  is  a  delightful 
plant.  Here  probably  belongs  S.  Pifcheri,  var.  angusti- 
folia,  once  offered  by  John  Saul.  Gn.  19:288.  G.C.  II. 
14:685.  — According  to  Woolson  the  plant  iisually  sent 
out  by  nurserymen  on  both  sides  of  the  Atlantic  for 
S.  Pitclieri  is  S.  farinacea.    Section  7. 

23.  sylv6stris,  Linn.  Hardy  perennial  herb,  with  pur- 
ple-violet fls.:  lower  Ivs.  petioled,  iipper  ones  sessile, 
all  oblong -lanceolate,  rounded  or  cordate  at  base: 
whorls  G-iO-fld.:  corollas  twice  as  long  as  calyx.  Eu., 
N.  Asia. —  Section  6. 


2245.    Flowers  of  Salvia  farinacea.     Natural  size. 

24.  prat6n8is,  Linn.  Fig.  2246  The  most  popular 
hardy  Iduo-fld.  Salvia.  Perennial  herb,  sometimes  tu- 
berous-rooted, the  fls.  normally  blue,  with  reddish  and 
white  varieties.     The  Ivs.,  espetnally  in  the   southern 


varieties,  are  said  to  be  more  or  less  spotted  red:  lower 
Ivs.  petiolate,  oblong-ovate,  crenate  or  incised,  cordate 
at  base,  glabrous  above,  pubescent  beneath  along  the 
petioles  and  nerves;  stem-lvs.  few,  sessile:  uppermost 
lanceolate  bracts  shorter  than  the  calyx,  reflexed,  cor- 
date-ovate: whorls  6-fld. :  fls.  about  1  in.  long,  blue; 
calyx  sticky-villous;  corolla  thrice  as  long  as  calyx.— 
Var.  rubiciinda  {S.  ruhiciinda,  Wender. )  is  a  name 
which  may  be  used  for  the  reddish-fld.  form  cult,  in 
America.  Var.  dlba,  Hort.,  has  white  flowers.  The  fol- 
lowing forms  are  given  by  Voss,  and  are  probably  pro- 
curable from  Germany:  Vars.  atroviol^cea,  albiildra, 
and  variegata ;  the  last  has  pale  blue  fls.,  with  the 
midlobe  of  the  lower  lip  white. 

25.  Verben^ca,  Linn.  (-S.  5'/)t^Z»irtMW(,  Willd.).  Hardy 
perennial  herb  with  blue,  rarely  whitish  fls.  Here  prob- 
ably belongs  S.  spelmina  of  the  American  trade,  which 
is  presumably  an  error  for  S.  Spielmanni .  Lvs.  ovate 
or  oblong,  lower  ones  petiolate,  narrowed  at  base,  upper 
ones  broader,  sessile  and  cordate  at  base:  corolla  about 
half  as  long  again  as  the  calyx.    Eu.,  Orient. 

26.  lanceol^ta,  Brouss. 
A  plant  has  been  cult, 
under  this  name  in 
American  nurseries,  but 

it    is    believed    to    be    a  V,~ 

hardy  perennial,  and   is 

probably    some  common 

species.       The    true    S. 

lanceolata  is  an  annual 

with    blue    or    purplish 

flowers  about  %  in.  long.         >  \\      '    \        il""' 

Prairie.s,    Neb.   to  Tex.,        *      ,     W     /     \       ^^ 

Ariz,  and  Mex.;  also  E. 

Fla. 

27.  patens,  Cav.  The 
most  popular  tender 
blue-fld.  Salvia.  Peren- 
nial herb  :  stem  pilose, 
1-2  ft.  high:  lvs.  petio- 
late, ovate-deltoid,  cre- 
nate, hastate  at  the  base 
or  the  uppermost  lvs. 
rounded  at  the  base,  his- 
pid on  both  sides :  bracts 
lanceolate-linear, spread  - 
ing,  few,  remote:  whorls 
2-fld. :  fls.  2  in.  long  or 
more, blue;  calyx  villous. 
Mts.  of  Mex.  B.M.  3808. 
B.  3:109.  F.  1840:222. 
Var.  dlba,  Hort.,  is  ad- 
vertised in  Europe.  Sec- 
tion 7. 

28.  cacaliaefdlia.Benth. 
Tender  blue-fld.  peren- 
nial herb  with  triangular,  mostly  basal  lvs.  and  glutinous- 
villous  blossoms,  which  are  swollen  at  the  throat;  lvs. 
undulate,  villous  beneath:  inflorescence  generally  a  pan- 
icle of  1  central  and  2  lateral  racemes:  whorls  2-fld. 
Mex.    B.M.  5274.    F.S.  22:2318.    Gn.  21:336.-Section  7. 

iS.  amminata,  Ruiz  &  Pav.  Peruvian  blue-fld.  subshnib,  the 
lowor  lip  of  corolla  white  toward  the  base.  R.H.  1843:493.— 
<S'.  aina'ua,  Sims,  is  a  synonym  of  S.  lamiifolia.— S.  angnsti- 
fblia,  Cav.  Mexican  blue-fld.  perennial  herb,  the  lower  lip 
longer  than  the  upper  and  more  or  less  white  towards  the 
base.  B.R.  18:1554.  Section  7. — S.  asperata,  Faic.  Himalayan 
plant,  with  yellowish  white  fls.  and  vei'y  large  bracts  which  are 
lined  with  greenish  white.  B.M.  4884.  Section  5. — S.  afirea, 
Linn.  Very  remarkable  South  African  shiiib,  with  large 
bronzy  yellow  fls.  Lvs.  white-woolly,  petioled,  ovate  or  round- 
ish: calyx  exceptionally  large  and  leafy,  loose,  bell-shaped  and 
blunt.  B.M.  182.  G.C.  II.  2C:745.— S.  Anstnaca.  Linn.  A  per- 
ennial from  so\itheastern  Eu.,  with  yellowish  fls.,  the  upper  lip 
spotted  red.  B.R.  12:loli).  Section  G.—S.  Boliviaiia,  Planch. 
One  of  the  most  desirable  Salvias  not  cult,  in  America.  It  is  a 
splendid  red-fld.  subshnib  found  in  the  Bolivian  Andes  at 
10,000-12,000  ft.,  and  has  a  remarkably  dense  raceme  of  tubular 
lis.,  each  2  in.  or  more  long.  It  is  close  to  S.  rutilans,  but,  as 
Hooker  says,  "the  panicles  of  S.  Boliviana  are  much  denser- 
flowered,  the  calices  larger,  with  longer  lips,  and  the  corolla 
twice  as  long  and  straighter,  with  a  smaller  lower  lip."  B.M. 
()714.  F.S.  11:1148.  Section  7.— .S'.  Oa)i(/('/()^n(7rt,  Boiss.,  is  re- 
markable from  the  fact  that  the  fls.  are  dull  and  pale  except  for 
the    large  purple  underlip.     Mexican  subshrub,  found   2,500- 


2246.  Salvia  pratensis  (X  34). 
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3.000  ft.  above  sea.  B.M.  5017.  Gn.  27,  p.  113.  Section  l.—S. 
ceratophylla,  Linn.,  is  a  yellow-fld.  biennial  from  Asia  Minor, 
remarkable  for  its  bipinnatifid  foliage.    Tlie  lis.  are  less  than 

1  in.  long,  but  they  perhaps  represent  the  nearest  approach  to 
a  good  yellow  that  Salvia  affords.  F.U.  1:5.  Section  5.— *'. 
chamcedrioldes,  Cav.,  is  a  blue-tld.  Mexican  subshrub,  thelovcer 
lip  longer  than  the  upper  and  the  tis.  niarlfed  with  white  on 
both  lips  toward  the  throat.  Also  found  in  Me.\.  B.M.  808. 
Section  7.—*'.  confertiflora,  Pohl,  is  a  unique  and  most  desira- 
ble species.     The  raceme  is  extremely  long  (2  ft.),  with  about 

2  dozen  distant  whorls  of  fls.:  whorls  many-ttd.:  Us.  small, 
club-shaped,  not  widely  gaping,  white  at  base,  bright,  soft  red 
at  apex.  A  charming  subshrub,  found  in  the  Organ  Mts.  in 
Brazil.  B.M.  3899.  Section  7.— ,S.  dic/iroa.  Hook.,  is  perhaps  a 
botanical  var.  of  S.  bicolor.  Its  fls.  are  blue,  except  the  mid- 
lobe  of  the  lower  lip,  which  is  white.  It  is  a  native  of  the  At- 
las Mts.  in  Morocco,  probably  a  tender  perennial  herb.  Root- 
Ivs.  oblong,  acvite  at  base,  while  those  of  S.  bicolor  are  deeply 
cordate.  B.M.  6004.  Section  6.— ,S.  elegans,  Vahl.  Red-fld. 
Mexican  herb,  slender,  2-4  ft.  high:  whorls  G-fld.:  fls.  scarlet, 
more  than  1  in.  long.  B.M.  6448  (fls.  purplish  crimson).  Sec- 
tion 7. — S.  eriocdlyx,  Bertero,  is  a  shrub  found  in  Jamaica  be- 
longing to  a  group  remarkable  for  their  densely  woolly  calices. 
It  is  figured  in  R.H.  1844:1  with  white  corollas  and  purple 
calices.  Section  7.—S.  Forskbhlei,  Linn.,  is  a  hardy  perennial 
from  Asia  Minor.  If  it  is  worth  cultivating  it  is  for  the  nov- 
elty of  the  variegated  fls.,  which  are  curiously  marked  with 
violet,  blue  and  white,  the  filaments  red  and  the  anthers  blue. 
B.M.  988.  Section  3.— <S'.  gesnerceflhra,  Lindl.  &  Paxt.,  is  a  red- 
fld.  Colombian  subshrub,  that  should  be  in  cult.  The  fls.  are 
large,  brilliant,  of  very  uncommon  shape,  being  swollen  at  the 
middle  and  constricted  at  the  throat;  the  lower  hangs  down 
and  is  barely  2-cut  at  apex.  I.H.  1:32.  F.S.  20:2131.  F. 
1851:145.— .Sf.  Gordoniana,  a  trade  name  iu  America,  seems  un- 
known to  botanists.  Possibly  a  form  of  some  common  species. 
— iS.  Qrdhami,  Beuth.  The  showiest  part  of  the  fl.  in  this  spe- 
cies is  the  midlobe  of  the  lower  lip,  which  is  large  and  obeor- 
date.  Mexican  subshrub,  which  bears  deep  crimson  and  pur- 
ple fls.  at  the  same  time,  the  latter  being  the  older  ones.  The 
species  is  also  remarkable  for  2  small  white  spots,  one  on  each 
half  of  the  midlobe  of  the  lower  lip.  B.R.  16:1370.  Section  7.— 
S.  BeMi,  Regel.  Peruvian  subshrub,  3-5  ft.  high,  with  scarlet 
fls.,  lately  offered  in  S.  Calif.,  and  formerly  by  John  Saul,  of 
Washington,  D.  C.  Lvs.  petioled,  ovate-lanceolate,  acuminate, 
cordate  at  base,  toothed,  pale  green  above,  whitish  below,  4  in. 
long,  1  in.  wide:  whorls  2-fld.:  fls.  %  in.  long  or  more,  later 
striped  white;  corolla  not  hairy  inside.  Probably  Section  7. — 
S.  Hispaiiica,  Linn.,  is  included  in  many  modern  works,  but  is 
probably  not  worth  cultivating.  It  is  an  annual  with  small 
blue  fls.  scarcely  longer  than  the  calyx.  Trop.  Amer.  B.R. 
5:359.  S.  Hispaniea  of  some  authors,  a  native  of  Spain  and 
Italy,  is  S.  officinalis.  Section  7.—S.  Indica,  Linn.,  is  said  by 
the  Flora  of  British  India  to  be  a  native  of  Syria,  not  of  India. 
It  is  a  hardy  perennial  with  variegated  fls.;  upper  lip  violet: 
lower  lip  shorter,  white,  speckled  with  violet  and  bordered 
with  yellow.  B.M.  395. — S.  interrupta,  Schousb.  Hardy  sub- 
shrub from  Morocco,  with  pinnatisect  foliage  and  large,  white- 
throated  fls.  which  are  described  in  B.M.  5860  as  dark  violet- 
purple,  but  shown  as  blue  in  the  plate.  Section  2.—S.  lamiifb- 
lia,Ja,eq.  (S.  amoena,  Sims).  Blue- or  violet-fld.  West  Indian 
shrub,  6-8  ft.  high.  B.M.  1294.  B.R.  6:446,  L. B.C.  4:377.  Sec- 
tion 7.—S.  lavenduloides,  HBK.  (S.  lavenduliformis,  Neu- 
mann), is  an  azure-blue-fld.  Mexican  perennial  herb:  whorls 
about  10-fld.  Very  attractive.  R.H.  1845:445.  Section  7.— -S. 
leonuroldes,  Gloxin.  (S.  formosa,  L'Herit.),  belongs  to  a  small 
group  of  searlet-fld.  shrubs  from  Peru  and  Brazil,  which  are 
remarkable  for  their  axillary  inflorescence.  Upper  lip  red- 
hairy.  Peru.  B.M.  376.  Section  7.— (S.  ?onsri//6r«,  Ruiz  &  Pav., 
has  probably  the  longest  fls.  of  the  genus.  It  is  a  Peruvian 
shrub,  with  nodding  racemes  of  red  fls.,  each  4-5  in.  long.  Sec- 
tion l.—S.  macrostdchya,  HBK.,  is  a  shrubby  plant,  found  in 
Ecuador  and  Colombia  at  10,000  feet.  It  grows  6  ft.  high  and 
has  large  pale  blue  fls.  which  are  overshadowed  by  the  too  con- 
spicuous green,  persistent  bracts.  B.M.  7372.  Section  7. — S. 
marrnorata,  Hort.,  is  said  to  be  "white,  striped  scarlet,"  doubt- 
less referring  to  the  fls.  Presumably  a  variety  of  S.  splendens. 
—S.  nigrescens  was  advertised  by  John  Saul  about  1893  and 
seems  unknown  to  botanists.  Possibly  a  form  of  some  com- 
mon species.  "Pis.  blackish  violet;  calyx  lavender." — S.  nu- 
tans, Linn.,  is  given  in  many  modern  works,  but  is  scai'cely 
worth  cult,  unless  for  the  unusual  circumstance  that  the  in- 
florescence is  nodding.  The  fls.  are  violet  and  less  than  }^  in. 
long.  Hardy  perennial  herb  from  western  Eu.  B.M.  2436.  Sec- 
tion 6.—S.  rhoinbifblia,  Ruiz  &  Pav.  Peru\ian  blue-fld.  annual, 
the  lower  lip  larger  and  lined  with  white  at  the  throat.  B.R. 
17:1429  (as  S.  foliosa,  Benth.). — S.  ruheseens,  HBK.  Charming 
shrub  from  Andes  of  Ecuador,  with  brilliant  red  corollas  set 
off  by  purple  calices.  Inflorescence  panicled:  fls.  tubular,  1  in. 
long,  lower  lip  larger.  B.M.  5947.  Section  7.  Very  desirable. 
— S.  scabioscefblia.  Lam.  (S.  Habliziana,  Willd.).  One  of  the 
most  attractive  white-fld.  Salvias,  and  said  to  be  hardy.  Per- 
ennial herb  form  Tauria,  with  large  white  fls.  more  or  less 
speckled  with  pink.  B.M.  1429  and  5209.  Section  l.—S.scapi- 
formis,  Hance.  The  habit  of  this  plant  is  all  but  unique  and 
singularly  attractive.  It  has  the  alpine  habit,  lvs.  all  radical 
and  the  slender  leafless  scapes  rising  6-10  in.,  with  a  dozen  or 
more  6-fld.  distant  whorls  of  small  amethystine  flowers.    For- 


mosa. B.M.  6980.  Section  11. — S.  Schimperi,  Benth.,  has  white 
fls.  2  in.  long  and  is  one  of  the  few  desirable  plants  from  Abys- 
sinia. It  is  a  mountain  plant,  presumably  a  tender  perennial 
herb,  with  prominent  bracts  which  are  white,  bordered  green. 
B.M.  6300.  Section  5.— -S'.  strictiflbra,  Hook.,  is  exceptionally 
interesting  by  reason  of  its  stifily  erect,  tubular  fls.,  the  lower 
lip  being  not  at  all  reflexed.  Red-fld.  Peruvian  shrub.  B.M. 
3135.  Section  7.— -S".  <araj;t"ctffiJia,  Cosson  &  Bal.  Morocco  sub- 
shrub, with  variegated  fls.  and  lower  lvs.  like  those  of  a  dande- 
lion. Fls.  purple,  with  a  yellow  stripe  on  each  half  of  the  mid- 
lobe of  the  lower  lip  near  the  throat.  B.M.  5991.  Grows  at 
2,000-3,000  ft.,  but  presumably  tender  north.  Section  l.—S. 
tricolor,  Lem.  not  Hort.,  has  white  fls.  tipped  with  purple  on 
the  upper  lip,  and  beautifully  suffused  with  red  at  the  apex  of 
the  midlobe  of  the  lower  lip.  I.H.4:120.  F.S.12:1237.  Section  7. 

W.  M. 

SALVlNIA  (Antonio  Maria  Salvini,  1633-1729,  Italian 
scientist).  MarsiUdcece.  Salvinia  is  an  interesting 
plant  for  the  small  home  aquarium.  It  is  a  floating 
plant  with  slender  stems  bearing  2-ranked,  oblong  lvs. 
4-6  lines  or  even  1  in.  long.  The  upper  surface  of  the  lvs. 
is  covered  with  papillae  or  minute  warts ;  the  lower  is 
densely  matted  with  brown,  pellucid  hairs.  The  plant  is 
supposed  to  have  no  true  roots.  What  look  like  roots 
are  believed  to  be  finely  dissected  leaves.  Many  aquatic 
plants  have  these  two  types  of  foliage,  e.  g.,  the  Water 
Buttercup,  Hanuticulus  aquatilis. 

The  plant  is  of  easy  culture  in  summer,  but  many 
persons  have  lost  it  over  winter  by  not  understanding 
its  habits.  It  is  an  annual  and  often  dies  in  the 
winter  after  ripening  a  crop  of  spores.  Get  a  broad 
pan,  fill  it  half  full  of  loam  and  then  fill  the  pan  with 
water.  After  the  water  has  cleared  place  the  Salvinias 
on  the  surface.  In  the  winter  watch  for  the  formation 
of  the  spore  capsules.  These  grow  in  masses  near  the 
top  of  the  clusters  of  root-like  leaves.  After  the  plants 
die  the  sporo  capsules  will  remain  in  the  soil.  The 
plant  often  passes  the  winter  in  greenhouses  in  a  grow- 
ing condition,  producing  no  spores. 

Salvinia  is  not  a  flowering  plant.  It  is  a  cryptogam 
and  has  two  kinds  of  spores,  large  ones  and  minute  ones. 
The  "spore  capsules "  mentioned  above  are  technically 
sporocarps.  Of  each  cluster  of  sporocarps,  I  or  2  con- 
tain 10  or  more  sessile  macrosporangia,  each  of  which 
contains  a  solitary  maerospore.  The  other  sporocarps  in 
the  cluster  contain  numerous  pedicelled  microsporan- 
gia, leach  of  which  contains  numerous  microspores.  For 
a  fuller  and  illustrated  description  see  Britton  and 
Brown's  Illustrated  Flora. 

Salvinia  is  variously  estimated  to  have  1-13  species. 
Aquatic  plants  are  noted  for  their  wide  geographical 
range.  The  variations  incident  to  wide  range  are  not 
considered  worthy  the  rank  of  species  by  many  botan- 
ists. Salvinia  fiatan.s,  Linn.,  is  the  common  Eu- 
ropean and  Asian  species  and  possibly  the  only  one. 
S.  Braziliensis  is  another  trade  name.  Its  lvs.  are 
said  to  have  a  "delicate  hairy  surface."  y^_  ]yi;_ 

SAMBtrCUS  (old  Latin  name  of  the  Elder,  perhaps 
derived  from  Greek  samhuke,  a  musical  instrument 
said  to  be  made  of  Elder  wood).  CaprifoUdcece.  Elder. 
About  20  species  of  trees  or  shrubs  (rarely  perennial 
herbs)  with  opposite,  pinnate  lvs.,  Ifts.  serrate  or  la- 
ciniate,  and  numerous  small  white  fls.  in  compound 
cymes:  fr.  a  juicy  drupe  or  berry,  red,  black,  white  or 
green.  A  valuable  genus  for  the  planter,  of  which  the 
golden  forms  are  too  much  iised  and  the  American  spe- 
cies, S.  Canadensis  and  pubens,  too  little.  Either 
massed  or  single  they  are  very  effective.  A  hint  for  the 
effective  use  of  S.  Canadensis  and  pubens  may  be  had 
from  natural  plantations  when  the  two  species  are  in- 
termingled, the  white  flowers  of  the  former  contrasting 
strongly  with  the  red  fruit  of  the  latter.  Readily  propa- 
gated by  cuttings  either  of  wood  or  root.  S.  Canadensis 
is  one  of  our  minor  fruit  plants.  Elderberry  wine  is  a 
common  home  product.  The  Brainard  Elderberry  in- 
troduced in  1890  by  Brandt  has  fruits  fully  three  times 
as  large  as  the  wild  berries. 

Botanically,  Sambucus  is  closely  allied  to  Viburnum, 
being  essentially  distinguished  by  the  3-5-loculed  ovary, 
that  of  Viburnum  being  usually  1-loculed.  Other  generic 
characters:  calyx  3-5-lobed  or  toothed;  corolla  rotate, 
3-5-parted,  lobes  generally  imbricate:  stamens  5;  disk 
none  or  convex:  style  3-parted:  ovule  solitary,  pendu- 
lous from  apex:  drupe  3-5-stoned :  stones  1-seeded. 
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SAMBUOUS 


SAMPHIRE 


A.    Color  of  fruit  black  or  blackish. 

B.    Fruit  not  glaucous. 

c.  Height  12-25  ft.  when  full  grown. 

nigra,  Linn.  Common  European  Elder.  A  large 
shrub  or  small  tree,  12-25  ft.  high,  with  rough  bark; 
old   wood   hard,  yellow,  flne-graiued:    Ifts.  5-9:  fls.  in 


cc.  Height  5-12  ft. 

Canadensis,  Linn.  Common  American  or  Sweet  Elder. 
Fig.  2247.  Shrubby,  5-12  ft.  high;  wood  with  white  pith 
occupying  the  greater  part  of  the  stem:  Ivs.  pinnate* 
Ifts.  5-11,  smooth:  fls.  white,  in  a  flat  cyme:  fr.  black. 
June,  July.  Fruit  ripe  Aug.,  Sept.  Var.  aurea  has  yel- 
low foliage.  Var.  varieg^ta  has  yellowish  white  mark 
ings.  Var.  laciniata  has  the  Ifts.  vari- 
ously cut  and  indented.  Var.  glaiica 
has  whitish  hairs  on  the  leaves.  Gng. 
6:88.  Gn.  55,  p.  385.  B.B.  3:228.-This 
is  the  common  Elder,  blooming  in  mid- 
summer, and  one  of  the  choicest  of 
native  shrubs  although  seldom  appre- 
ciated.    The  flowers  are  fragrant. 

BB.    Fruit  glaucous,  i.e.,  strongly 
whitened  with  a  meahj  bloom. 

glaiica,  Nutt.  Arborescent,  6-18  ft. 
high,  glabrous  throughout:  Ifts.  5-9, 
ovate  to  narrowly  oblong.  Pacific  coast 
east  to  Idaho  and  Nev.  Seed  offered 
1901  in  S.  Calif.    Gn.  53,  p.  68. 

aa.  Color  of  fruit  red. 
B.  Petioles  glabrous. 
racemdsa,  Linn.  Lfts.  oblong-acu- 
minate, unequal  at  the  base :  fls.  pani- 
culate. Native  of  Eu. -Asia  and  closely 
resembles  the  next  ;  perhaps  a  little 
taller  and  the  twigs  usually  4-angled. 
Vars.  in  the  trade  are  plumdsa,  plu- 
mdsa  adrea  and  laciniata,  which  are 
not  equal  in  value  to  similar  forms  of 
.S'.  nigra,  var.  laciniata.  Var.  ailrea^ 
which  is  being  sent  out  in  1901, 
seems  to  belong  to  this  species. 

BB.  Petioles  pubescent. 
pilbens,  Michx.  Red-berried  Elder. 
Height  5-7  ft.;  wood  thicker  than  in 
S.  Canadensis,  pith  brown  ;  bark 
warty:  lfts.  5-7:  fls.  in  pyramidal 
paniculate  cymes:  fr.  red.  April,  May. 
Fruit  ripening  in  June,  while  »S'.  Can- 
adensis is  still  in  flower.  N.  Amer. 
B.B.  3:228.  — The  American  representa- 
tive of  S.  racemosa,  and  by  many 
considered   to   be    identical   with  that 


s]>oeiPR. 


John  F.  Cowell. 


8247.  Common  Elder,  bloomine  in  summer— Sambucus  Canadensis  (X  }^) 


flat  5-rayed  cymes:  fr.  black  or  dark  green.  — May,  June. 
The  following  horticultural  vars.  are  sufficiently  distin- 
guished by  their  names:  arg6ntea,  atirea,  heterophylla, 
laciniata,  pulverul6nta,  pyramid^lis,  rotundifolia,  varie- 
g&,ta.  Of  these  var.  aurea  is  distinct  by  reason  of  its 
yellow  foliage;  laci)uata  and  heferophi/lla  by  reason 
of  variously  cut  lfts.,  making  them  very  effective  in 
mass  planting.  Var.  variegafa  is  not  constant  in  its 
variegation.  S.  heterophylla,  laciniata,  variegata,  etc., 
of  trade  catalogues,  are  presumably  varieties  of  S. 
nigra. 


SAMPHIRE ( Crj7 7; >w Mm  maritimum  ) 
is  the  name  corrupted  from  sampier, 
itself  a  corruption  of  the  French  Saint 
Pierre  (St.  Peter),  given  to  a  succu- 
lent-stemmed, half-hardy  perennial, 
well  known  upon  rocky  coasts  above 
high  tide  in  Great  Britain  as  sea-fen- 
nel, parsley- pert,  and  St.  Peter's  herb. 
It  belongs  to  the  family  Umbelllferce . 
The  plants,  which  attain  a  height  of 
from  1-2  ft.,  have  somewhat  linear, 
glaucous-green,  fleshy  leaves,  3^  in. 
long,  small,  white  or  yellowish  flowers, 
which  appear  in  umbels  during  July, 
and  oblong,  yellowish,  fennel -like, 
smallish  seeds  of  light  weight,  which 
ripen  in  early  autumn  and  lose  their 
germinating  power  within  a  year.  For 
more  than  three  centuries  the  crisp  and 
aromatic  leaves  and  young  stems  gath- 
ered in  August  or  September  have 
been  used  in  salads  and  vinegar  pickles.  Samphire 
rarely  reaches  perfection  in  gardens  far  from  the  sea- 
coast,  unless  grown  iipon  sandy  or  gravelly  soil,  and 
watered  frequently  and  plentifully  with  weak  salt  and 
soda  solutions.  It  may  be  propagated  by  root  division, 
but  better  by  sowing  the  seed  as  soon  as  ripe,  the  plants 
being  thinned  to  stand  from  1-lM  ft.  asunder  in  rows 
2-2K  ft.  apart. 

Golden  Samphire  (Inula  crithmifolia),  a  native  of  tho 
marshes  and  sea-coast  of  Great  Britain,  is  iui  erect 
hardy  perennial,  1-VA  ft.  tall,  with  small,  fleshy  leaves 


SAMPHIRE 


SANICULA 
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and    yellow    flowers     in    small,    umbel-like    clusters. 
Though  grown  and  used  like  ti"ue  Samphire,  for  which 
it  is  often  sold,  it  lacks  the  pleasing,  aromatic  taste  of 
the  genuine.    It  belongs  to  the  family  Compositce. 
For  Marsh  Samphire,  see  Salicornia.    ]y[_  q_  Kains. 

SANCHfiZIA  (after  Jos.  Sanches,  professor  of  bot- 
any at  Cadiz).  AcanthAcece.  Strong,  erect  herbs  or 
half-shrubby  plants  :  Ivs.  large,  opposite,  entire  or 
slightly  toothed:  Us.  orange,  red  or  purple,  united  into 
heads  or  spikes  at  the  ends  of  the  branches,  or  rarely 
paniculate;  calyx  deeply  5-parted,  segments  oblong; 
tube  of  the  corolla  long,  cylindrical,  somewhat  ventri- 
cose  above  the  middle,  limb  of  5  equal,  short,  rotund 
lobes  ;  perfect  stamens  2,  inserted  below  the  middle 
of  the  tube,  with  2  aborted  stamens  between  them; 
anther  2-celled,  the  cells  mucronate  in  front;  style  long, 
with  one  division  small,  spurlike  :  ovary  on  a  thick 
disk,  2-loc'dled.  with  4  ovules  in  each  cell.  About  8  spe- 
cies in  Peru,  Colombia  and  Brazil. 

n6bilis,  Hook.  Plants  stout,  erect,  smooth,  except  the 
inflorescence:  stem  4-angled:  Ivs.  3-9  in.  long,  oblong- 
ovate  to  oblong-lanceolate,  obtusely  toothed,  narrowed 
into  winged  petioles,  connate:  fls.  2  in.  long,  yellow,  in 
heads  subtended  by  bright  red  bracts,  the  heads  form- 
ing a  panicle.  Ecuador.  B.M.  5594.  F.S.  23:2437.  Var. 
glaucophylla,  Lem.  (var.  variegafa,  Hort.).  Lvs.  varie- 
gated with  pale  vellow  or  white  along  the  veins.  F. 
1867,  p.  154.  l.li.'U:o28  (as  S.nobilis);  1G:580.-A  hot- 
house plant  which  is  very  attractive  when  well  grown, 
but  which  becomes  straggling  and  weedy  if  neglected. 
Grown  mostly  for  its  foliage. 

Heinrich  Hassflbring. 

SANDAL-WOOD.     See  Adenanthera. 
SAND-BUR.     See  Cenchrus. 

SANDERSONIA  (John  Sanderson,  discoverer  of  S. 
auranf iaca) .  LiUAvea?..  A  genus  of  1  or  2  species  from 
Natal;  tuberous  plants  growing  1-1  >2  ft.  high,  slender, 
with  many  sessile  stem-leaves  and  yellow  or  purple  glob- 
ular bell-shaped  flowers,  pendulous  from  a  number  of 
the  upper  leaf-axils,  the  segments  with  pointed  nectaries 
at  the  base.  Perianth  gamophyllous,  urceolate:  seg- 
ments deltoid  or  lanceolate:  stamens  6;  filaments  fili- 
form; anthers  linear-oblong,  ovary  3-loculed.  Glass- 
house plants,  to  be  treated  like  Gloriosas. 

aurantiaca,  Hook.  Lvs.  3-4  x  34-%  in.:  pedicels  3^-1 
in.  long:  perianth  orange-colored,  %-l  in.  long.  Nov. 
B.M.  4716.   R.H.  1868,  p.  311.  p.  w.  Barclay. 

SAND  MYRTLE.     LeiopJiyllum. 

SAND  PEAR.     Pijrus  Sinensis. 

SAND  VERBENA.     See  Abronia. 

SANDWORT  is  an  English  name  for  Arenaria. 

SANGUINARIA  (Latin,  blood;  referring  to  the  yel- 
lowish red  juice  of  the  plant).  Papaverdcece.  Blood- 
root.  A  single  species  common  in  woods  of  eastern 
North  America.  Rootstock  several  inches  long,  about 
3^  in.  thick,  horizontal:  lvs.  radical,  cordate  or  reniform, 
usually  only  1  from  each  root  bud,  on  petioles  about 
8  in.  long:  fls.  white,  often  tinged  with  pink,  1-3  in. 
across,  mostly  solitary,  on  scapes  about  8  in.  long,  ap- 
pearing just  preceding  the  full  grown  leaves ;  sepals  2, 
fugacious ;  petals  8-12,  in  2  or  3  rows,  oblong  or  obovate, 
early  deciduous:  capsule  1  in.  long,  oblong,  2-valved. 

The  Bloodroot  is  a  showy  spring  flower  usually  found 
in  woodland,  but  not  a  true  shade-loving  plant,  since  its 
growth  is,  to  a  great  extent,  made  before  the  foliage  of 
the  trees  expands.  In  cultivation  it  prefers  a  rather 
light  soil,  but  will  grow  anywhere.  It  will  do  as  well  in 
sunlight  as  in  shade  and  will  even  grow  amongst  grass, 
if  care  be  taken  not  to  mow  down  the  leaves  until  it 
has  perfected  the  root  growth  and  buds  for  the  follow- 
ing season.  The  roots  are  best  transplanted  after  the 
leaves  have  ripened,  until  the  autumn  I'oot  growth  com- 
mences, but  they  may  be  moved  when  the  plants  are  in 


flower.  The  roots  are  offered  at  such  low  prices  by  col' 
lectors  that  the  plant  should  be  used  to  a  much  greater 
extent  for  spring  gardening. 

Canadensis,  Linn.  Bloodroot.  Red  Pucooon.  Fig. 
2248.  Described  above.  April-May,  B.M.  162.  G.W.F. 
33.  G.F.  8:215.  Var.  pl6na  has  more  numerous  nar- 
rower petals.  in_  ^^  Barclay. 


2248.    Bloodroot— Sanguinaria  Canadensis  (X  3^). 


SANGUISORBA  (Latin  name  referring  to  reputed  me- 
dicinal properties,  connected  with  sanguis,  "blood"). 
Hosdcew.  About  30  species  of  upright  mostly  perennial 
herbs,  with  compound  leaves  and  greenish,  small  flow- 
ers in  heads:  flowers  usually  perfect  (sometimes  part 
of  them  imperfect),  the  stamens  numerous  (rarely  2  or 
4),  the  pistils  mostly  1  or  2,  the  petals  none,  the  un- 
colored  calyx  inclosing  the  mature  akene.  The  Sanguis- 
orbas  are  natives  of  the  north  temperate  zone.  Two 
species  are  sparingly  cultivated  in  this  country.  See 
Poteriiim. 

minor,  Scop.  (Poterium  Sanguisdrba,  Ijinn.).  Burnet. 
Perennial,  growing  in  clumps,  glabrous  or  sparsely 
hairy:  lvs.  long,  odd-pinnate,  narrow,  the  small  Ifts. 
6-10  pairs  and  orbicular  to  oblong  and  deep-toothed: 
stems  1-23^  ft.  tall,  terminating  in  small  globular  or 
oblong  heads :  lower  fls.  in  the  head  staminate,  the 
others  perfect,  the  stigmas  purple,  tufted  and  exserted. 
Eu.,  Asia,  and  naturalized  in  this  country.  — Sometimes 
grown  in  the  herb  garden  for  the  fresh  young  leaves, 
which  are  used  in  salads.  It  is  also  an  interesting  plant 
for  the  hardy  border.  Also  recommended  as  a  pasture 
plant,  particularly  for  sheep.  It  thrives  in  dry,  poor 
soils. 

Canadensis,  Linn.  Taller,  larger  in  every  way  than 
the  above:  Ifts.  oblong  to  almost  triangular-oblong, 
truncate  or  cordate  at  the  base,  long-stalked,  obtuse, 
sharp-toothed:  fl. -heads  cylindrical,  2-6  in.  long,  the  fls. 
all  perfect,  whitish.  Low  grounds,  Mich,  east  and 
south.  — An  interesting  plant,  worthy  a  place  in  the 
hardy  border,  and  sometimes  sold  for  that  purpose.  It 
produces  much  foliage.    Grows  5-6  ft.  tall.   "l_  jj_  g_ 

SANlGULA  (Latin,  to  heal).  Umbelliferce.  Sakicle. 
Black  Snakeroot.  About  20  species,  nearly  all  Ameri- 
can, mostly  perennial,  glabrous  herbs  with  alternate, 
palmately  divided  lvs.  and  small  yellow,  white  or  pur- 
plish fls.  in  compound,  usually  few-rayed  umbels:  fr. 
nearly  glolnilar,  small,  covered  with  hooked  bristles. 
Woodland  plants  with  insignificant  fls.  Useful  occasion- 
ally as  a  ground  cover  in  waste  shaded  places.  The 
following  species  have  been  offered  by  collectors. 
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A.    Fls.  yellow. 

M6nziesii,  Hook.  &  Arn.  Stem  solitary,  1-2J^  ft.  high, 
branching:  Ivs.  round-cordate,  2-3  in.  across, very  deeply 
3-5-lobed :  fr.  about  1  line  long,  becoming  distinctly  pedi- 
cellate.   Calif. 

AA.    Fls.  purple  (rarely  yellowish). 

bipinn'tifida,  Dougl.  About  1  ft.  high,  with  a  pair  of 
opposite  Ivs.  at  the  base  and  1-3  above,  long-petioled, 
triangular  to  oblong  in  outline,  2-3  in.  long,  pinnately 
3-5-lobed.  fr.  sessile.    Calif. 

AAA.    Fls.  greenish  white. 

MarylAndica,  Linn.  Stem  stout,  lK-4  fi.  high:  Ivs. 
bluish  green,  the  basal  long-petioled,  the  upper  sessile, 
^-7-parted :  fr.  sessile.  Atlantic  to  Rocky  Mts.  Com- 
mon in  woods. 

SANS£VI£:BIA  (after  Raimond  de  Sangro,  Prince  of 
Sanseviero,  born  at  Naples  1710.  The  spelling  Sanse- 
viera  is  not  the  earliest).  Rcemodordcece.  Bow-string 
Hemp.  A  genus  of  about  10  species  from  Africa  and  the 
East  Indies,  of  essentially  tender  foliage  plants,  al- 
though beautiful  in  flower:  rhizome  short,  fleshy,  some- 
times stoloniferous :  Ivs.  radical,  in  clusters  or  rosettes, 
fleshy,  firm,  often  long,  nearly  flat  or  terete,  the  interior 
fibrous;  scape  simple,  long,  stout:  fls. white,  clustered, 
in  often  dense  racemes  ;  perianth-tube  narrow,  often 
long:  ovary  free,  3-loculed,  attached  with  a  broad  base. 

Sansevierias  are  easily  propagated  by  division  or 
they  may  be  raised  from  leaf  cuttings  about  3  in.  long. 
These  cuttings  form  roots  in  sandy  soil  after  about  one 
month,  after  which  a  long  stolon-like  bud  is  formed, 
which  produces  the  new  plant  at  some  distance  from 
the  cutting.  Sansevierias  are  of  easy  culture  and  are 
well  adapted  to  house  decoration,  since  they  do  not  re- 
quire much  sunlight.  A  rather  heavy  soil  suits  them 
best. 

A.   Lvs.  flat. 

Guine6nsis,  Willd.  Lvs.  1-3  ft.  long,  3-6  in  a  cluster, 
oblanceolate,  radical,  dark  green  with  lighter  transverse 
markings :  scape  with  inflorescence  as  long  as  the  leaves ; 
bracts  3-4:  fls.  greenish  white,  about  1%.  in.  long,  fra- 
grant.   B.M.  1179.    G.C.  III.  4:73. 

AA.  JJvs.  concave. 
Zeyldnica,  Willd.  Lvs.  1-3  ft.  long,  8-15  in  a  cluster, 
sword  -  shaped,  subterete,  variegated  with  transverse 
markings  of  a  grayish  white  :  scape  longer  than  the 
lvs.;  bracts  many:  fls.  whitish  green,  IK  in.  long.  B.R. 
2:160.— Rarely  blooms  in  cult. 

AAA.    Lvs.  cylindrical. 

cylindrica,  Boj.  Lvs.  often  3-4  ft.  long,  8-10  in  a  tuft, 
terete,  solid  within,  dark  green,  often  banded  with  paler 
lines,  acuminate,  occasionally  furrowed  :  scape  with 
florescence  shorter  than  the  leaves ;  raceme  about  1  ft. 
long:  fls.  creamy  white,  tinged  with  pink.  B.M.  5093. 
G.C.  III.  16:222.    R.H.  1861,  p.  448,  450. 

F.  W.  Barclay. 

SANTOLINA  (derivation  of  name  doubtful).  Com- 
pSsitce.  About  8  species  of  shrubs  or  rarely  herbs,  na- 
tives of  Europe  and  Asia,  mostly  in  the  Mediterranean 
region.  Lvs.  alternate,  aromatic;  margins  tubercu- 
lously  dentate  or  pinnately  lobed :  fl. -heads  yellow  or 
rarely  white,  of  disk  fls.  only,  many-fld. :  involucre 
mostly  campanulate,  squarrose,  imbricated,  appressed. 

Santolina  is  valuable  for  its  distinct  foliage  and  is 
used  for  large  specimens  in  shrubberies  or  as  a  carpet 
bedding  plant.  Cuttings  for  the  latter  purpose  are  usu- 
ally taken  in  the  spring  from  plants  wintered  in  a  frame 
but  may  be  taken  before  frost  in  the  fall.  They  are 
easily  rooted  in  sand. 

Chamaecyparissus,  Linn.  (,S'.  incchia,  Lam.).  jLaven- 
DEU  Cotton.  A  hardy  half-shrubby,  much-branched 
plant,  lH-2  ft.  high,  with  small  evergreen,  silvery  gray 
lvs.  and  small  globular  heads  of  yellow  fls.,  borne  in 
summer:  branches  and  lvs.  canescent.  Var.  incd,na 
differs  but  little  from  the  type:    involucre  pubescent. 

S.  alplna,  Linn.,  is  Anthemis  niontana,  Linn.,  which  makes 
a  pretty  ground  cover  and  has  yellow  lis.,  but  appears  not  to  be 
in  the  trade.  F.  W.  Barclay. 
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SANVITALIA  (after  a  noble  Italian  family).  Com- 
pdsitce.  A  genus  of  about  4  species,  natives  of  the 
southwestern  United  States  and  Mexico.  Anntial,  usu- 
ally low,  much-branched  herbs,  with  opposite,  petioled, 
mostly  entire  leaves  and  small  solitary  heads  of  fls. 
with  yellow  or  sometimes  white  rays :  involucre  short 
and  broad,  of  dry  or  partly  herbaceous  bracts:  recep- 
tacle from  flat  to  subulate-conical,  at  least  in  fruit;  its 
chaffy  bracts  concave  or  partly  conduplicate:  akenes 
all  or  only  the  outer  ones  thick-walled,  those  of  the 
rays  usually  3-angled,  with  the  angles  produced  into 
rigid,  spreading  awns  or  horns,  those  of  the  disk  often 
flat  and  winged. 

prociimbens,  Lara.  A  hardy  floriferous  annual,  grow- 
ing about  6  in.  high,  trailing  in  habit:  lvs.  ovate,  about 
1  in.  long:  fl. -heads  with  dark  purple  disk  and  yellow 
rays,  resembling  small  Rudbeckias,  less  than  1  in. 
across,  numerous:  akenes  of  the  disk  flattened  and 
often  winged  and  1-2  aristellate.  Summer  to  very  late 
autumn.  Mexico.  B.R.  9:707.  R.H.  1860,  p.  127.-Var. 
flore-pleno,  Hort.  A  double-fld.  variety  coming  true 
from  seed,  and  as  vigorous  as  the  type.  R.H.  1866,  p.  70. 
Sanvitalias  are  of  easy  culture  but  prefer  a  light  or 
sandy  soil  in  full  sunlight.  y.  W.  Barclay. 

SAP.  The  term  sap  is  applied  to  the  juices  of  the 
living  plant.  Sap  is  composed  of  water  containing  min- 
eral salts  absorbed  from  the  soil  and  organic  substances 
constructed  within  the  living  cells.  The  water  taken 
from  the  oil  by  the  roots  or  other  absorbing  organs 
may  contain  potassium,  sodium,  magnesium,  calcium, 
iron,  and  nitrates,  phosphates,  sulfates,  and  chlorids. 
As  the  fluid  passes  from  cell  to  cell  in  the  living 
tissues  some  of  the  mineral  salts  are  withdrawn  and 
used,  and  the  water  takes  up  some  of  the  organic  com- 
pounds which  have  been  formed  by  protoplasm.  As  a 
consequence  of  this  action  the  sap  of  different  parts  of 
the  plant  is  unlike  in  composition,  and  the  sap  of  any 
organ  varies  with  the  change  of  season.  The  water  or 
sap  of  a  plant  may  comprise  as  much  as  90  or  even  96 
per  cent  of  its  weight. 

The  mineral  substances  enumerated  above  may  be 
found  in  nearly  all  saps ;  however,  the  limits  of  this  note 
do  not  permit  even  an  enumeration  of  the  thousands  of 
organic  substances  which  occtir  in  the  sap  of  various 
species.  The  more  important  ones  may  be  grouped  under 
the  acids,  sugars,  or  carbohydrates,  and  asparagin,  or 
perhaps  some  of  the  proteids  or  albumens.  Many  plants 
have  become  valitable  commercially  because  of  the  large 
proportion  of  some  tiseful  substance  which  they  contain. 
Among  these  may  be  mentioned  the  sugar  maple,  the 
sap  of  which  contains  over  3.5  per  cent  of  stigar,  and 
the  sugar  beet  and  sugar  cane,  in  which  the  proportion 
is  very  much  higher. 

Sap  is  forced  from  the  living  tissties  into  the  woody 
cells  and  vessels,  and  these  serve  as  conduits  in  conduct- 
ing the  sap  rapidly  from  one  part  of  the  plant  to  an- 
other. The  constant  transpiration  of  water  from  the 
leaves  demands  an  enormous  supply  of  water  from  the 
roots.  The  upward  passage  of  this  supply  would  be  too 
slow  if  conducted  through  the  living  cells.  The  water 
taken  in  by  the  living  cells  of  the  roots  is  forced  into 
the  dead  cells  of  the  roots  and  is  drawn  upward  through 
the  wood  (see  Transpiration). 

The  exudation  pressure  by  which  water  or  sap  is 
forced  from  the  living  cells  is  exhibited  in  the  bleeding 
which  ensues  when  stems  and  branches  are  cut  away. 
The  pressure  which  produces  bleeding  is  often  called 
root-pressure,  although  it  is  exerted  by  any  part  of  the 
plant.  Bleeding  is  exhibited  by  a  large  number  of  trees 
at  the  beginning  of  the  growing  season,  and  is  also  es- 
pecially noticeable  in  the  vine,  dahlia,  castor-oil  plant, 
calla,  nicotiana  and  corn. 

The  amount  of  sap  exuded  in  the  process  of  bleeding 
is  very  great  and  may  be  equal  to  the  total  volume  of 
the  plant  in  some  instances.  A  specimen  of  Betula 
papyracea  gave  off  over  63  lbs.  of  water  in  24  hours; 
Agave  Americana,  12.5  lbs.  in  24  hours.  A  vine  may 
bleed  from  one  to  two  pints  daily,  while  the  cucurbits 
also  exhibit  very  vigorous  bleeding.  A  half  gallon  of 
sap  has  been  known  to  exude  from  a  tropical  liana  in 
eleven  hours. 

It  is  to  be  noted  that  the  flow  of  sap  from  the  sugar 
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maple  and  other  trees  in  the  early  spring,  before  the  soil 
has  thawed  and  while  it  is  yet  too  cold  for  the  living 
matter  of  the  plant  to  show  any  great  activity,  is  not 
due  to  the  bleeding  pressure,  but  to  the  expansion  of 
the  gases  and  liquids  in  the  trunk  and  branches  of  the 
tree  due  to  the  direct  warming  action  of  the  sun's  rays. 
During  the  daytime  the  bubbles  of  air  in  the  wood  cells 
become  heated  and  expand,  driving  the  sap  from  the 
wood  cells  into  the  auger  hole  which  has  been  bored  into 
the  tree.  At  night  the  trunk  of  the  tree  cools  slowly 
and  the  flow  ceases,  to  be  begun  again  next  day. 

The  amount  of  bleeding  exhibited  by  any  plant  may 
be  found  if  the  stem  is  cut  and  bent  over  in  such  man- 
ner that  the  end  is  thrust  into  a  tumbler  or  small  ves- 
sel, which  will  serve  to  collect  the  escaping  sap. 

The  ordinary  upward  movement  of  sap  takes  place 
through  the  most  recently  formed  wood  cells  at  a  rate 
that  varies  from  a  few  inches  to  a  yard  an  hour.  The 
force  which  lifts  the  sap  is  ultimately  derived  from  the 
sun.  The  cells  in  the  leaf  contain  many  substances 
which  attract  water,  and  the  sun  shines  on  these  cells, 
evaporating  some  of  the  fluid;  the  loss  is  replaced  from 
the  nearest  cells  below  by  osmotic  attraction  and  the 
pull  thus  exerted  may  serve  to  draw  water  from  the 
roots  to  the  leaves  even  in  the  tallest  trees,  although  it 
is  to  be  said  that  not  all  of  the  question  of  the  ascent 
of  sap  may  be  satisfactorily  explained  by  the  facts  at 
hand.    See  Phi/siologij  of  Plants.    D.  T.  MacDougal. 

SAPINDUS  (Latin  words  meaning  soap  and  Indian; 
alluding  to  the  use  of  the  fruit  in  India) .  Sapinddcem. 
yoAPBERRY.  A  genus  of  about  12  species  of  trees, 
shrubs  or  woody  vines  inhabiting  the  tropical  regions 
of  the  whole  world.  Wood  yellow:  Ivs.  alternate,  ex- 
stipitate,  abruptly  pinnate:  fls.  white,  small,  in  lateral 
or  terminal  racemes  or  panicles;  sepals  5,  obtuse,  rarely 
petaloid;  petals  more  or  less  pubescent  and  bearing 
just  above  the  short  claw  a  villous  or  ciliated  comb  or 
appendage;  disk  annular,  usually  crenate,  bearing  8-10 
stamens:  seeds  with  long  testa  and  no  aril,'  black  or 
nearly  so. 

The  fruit  has  an  alkaline  principle  known  as  saponin 
which  makes  it  iiseful  for  cleansing  purposes.  The 
fruit  was  much  used  in  eastern  countries  before  the  in- 
troduction of  soap  and  is  still  preferred  for  washing  the 
hair  and  cleansing  delicate  fabrics  like  silk. 

A.  Lfts.  4-7. 
Sapond,ria,  Linn.  A  small  tree  with  rough  grayish 
bark:  lfts.  oblong-lanceolate  and  acute  to  elliptic-ovate 
and  somewhat  obtuse,  opposite  or  alternate,  entire,  gla- 
brous, veiny  and  lucid  above,  tomentulose  beneath: 
rachis  usually  winged:  fr.  lucid,  6-8  lines  in  diam.  S. 
Fla.,W.  India  and  S.  Amer.    Cult,  in  S.  Fla.  and  S.  Calif. 

AA.    Lfts.  7-lS. 

marginitus,  Willd.  A  tree  reaching  ultimately  60  ft. 
in  height:  lfts.  7-13,  lance-oblong,  acuminate,  glabrous 
above,  paler  beneath  and  somewhat  pubescent  on  the 
midnerve,  2-5  in.  long,  the  upper  nearly  opposite,  the 
lower  alternate;  rachis  wingless,  narrowly  margined  or 
marginless  :  fls.  white,  sometimes  tinged  with  red  in 
pyramidal  panicles;  petals  ciliate  and  bearing  near  the 
base  a  2-lobed  villous  scale;  filaments  villous:  fr.  yel- 
low, about  8  lines  long.  May,  June.  Kan.  to  Tex.,  Ariz, 
and  N.  Mexico.  B.B.  2:402. -Cult,  for  ornament  in  S. 
Pla. 

iitilis,  Trab.  A  species  from  S.  China  which  is  not 
distinguishable  from  S.  marginatus,  Willd.,  by  descrip- 
tions. Lfts.  12-14,  acute,  glabrous:  fr.  glabrous,  nearly 
globose,  strongly  keeled.  R.H.  1895,  p.  304. — According 
to  Franceschi  this  tree  is  cult,  m  Algeria,  where  it  comes 
into  bearing  in  8-10  years.  "The  berries  contain  38  per 
cent  of  saponin.  Trees  have  been  known  to  yield  $10  to 
$20  worth  of  berries  every  year.  The  trees  prefer  dry, 
rocky  soil."  F.  w.  Barclay. 

SAPIUM  (old  Latin  name  used  by  Pliny  for  a  resin- 
iferous  pine).  Eupliorhict,cece.  About  25  species  of 
milky-juiced  tropical  trees  or  shrubs.  Lvs.  opposite, 
petioled;  petioles  and  scale-like  bracts  biglandular: 
fls.  in  terminal  spikes,  the  pistillate  single  below,  the 
staminate  in  3's  above,  all  apetalous;  sepals  imbricated, 


united  below;  stamens  2-3;  filaments  free:  capsule  with 
2-3  1-seeded  locules,  more  or  less  fleshy,  a  3-winged  cen- 
tral column  remaining  after  dehiscence. 

seblferum,  Roxb.  (Bxcoecciria  sebifera,  Muell.  Stil- 
lingia  sebifera,  Michx.).  Tallow  Tree.  Lvs.  1-2  in. 
long,  ovate,  acuminate,  long-petioled,  glabrous:  cap- 
sules 34  in.  in  diameter;  seeds  covered  with  a  waxy  coat- 
ing which  is  used  in  the  native  land,  eastern  Asia,  for 
making  candles.  Now  cultivated  in  many  warm  regions. 
Naturalized  in  southern  United  States. 

J.  B.  S.  Norton. 

SAFODILLA,  or  NASEBERRY  is  a  common  name  of 
Achras  Sapota,  Linn.  (Sapota  Achras,  Mill.),  a  tree  of 
the  West  Indies,  Central  America  and  northern  South 
America,  cultivated  as  far  north  as  Lake  Worth,  Fla., 
for  its  fruits.    Fig.  2249.    It  is  one  of  the  Sapotaeece.    It 


2249.    Sapodilla.  the  fruit  of  Achras  Sapota  (X  J4). 

is  an  evergreen  tree,  the  thick,  lance-oblong,  entire, 
shining  lvs.  clustered  at  the  ends  of  the  branches.  The 
fls.  are  borne  on  the  rusty-pubescent  growths  of  the 
season;  they  are  small  and  perfect;  calyx  with  6  lobes 
in  2  series;  corolla  6-lobed,  whitish,  scarcely  exceeding 
the  rusty  calyx;  stamens  6.  Fruit  size  and  color  of  a 
small  russet  apple,  very  firm,  with  10-12  compartments 
containing  large  black  seeds,  the  juice  milky,  flavor 
sweet  and  pear-like.  The  fruit  is  much  prized  in  warm 
countries.  From  the  juice,  large  quantities  of  chewing 
gum  are  made.  As  ordinarily  seen  in  the  South  and  in 
the  West  Indies,  it  is  a  bushy  tree  10-20  ft.  high,  mak- 
ing a  handsome  subject.    It  is  said  to  bear  well  in  pots. 

L.  H.  B. 

SAPONARIA  (Latin  for  soap;  the  roots  can  be  used 
like  soap  for  washing).  CaryopJiylldcece.  Soapwort. 
A  genus  of  about  25  species  of  annual  or  perennial 
herbs,  natives  of  Europe  and  Asia,  allied  to  Silene  and 
Gypsophila.  Calyx  ovoid  or  oblong-tubular,  5-toothed, 
obscurely  nerved:  petals  5,  narrowly  clawed,  limb  en- 
tire or  emarginate,  scaly  at  the  base  or  naked ;  stamens 
10:  ovary  many-seeded :  style  2,  rarely  3:  capsule  ovoid 
or  oblong,  rarely  nearly  globose. 

Saponarias  are  readily  established  in  any  soil  and  re- 
quire but  little  care.  S.  ocymoides  is  an  attractive 
plant  for  the  rockery  or  for  edging.  Propagated  by 
seed  or  division. 

A.    Stem  stout,  erect. 

officinMis,  Linn.  Bouncing  Bet.  Fig.  2250.  A  per- 
ennial: stems  l>2-2%  ft.  high,  leafy,  simple,  clustered, 
glabrous:  lvs.  mostly  oblong-lanceolate,  3-nerved:  fls. 
light  pink  (nearly  white  in  shady  situations),  in  com- 
pact, corj'inbose,  paniculate  cymes;  calyx  glabrous,  the 
teeth  triangularly  acuminate;  petal  lobes  obovate,  en- 
tire, notched  at  apex.  July,  Aug.  Europe.— Var.  flore- 
pl^no  is  quite  double-flowered.  S.  Caucdsica,  Hort.,  is 
said  to  be  a  deeper-colored  double  form. 

aa.    Stem  slender,  dectimbent. 
B.    Lvs.  obtuse:  plants  annual. 
Caldbrica,  Guss.     A  low-growing  annual,  with  pink 
fls.:  lvs.  oblong-spatulate,  obtuse,  about  1-nerved:    fls. 
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2250.  Saponaria  officinalis  ( X  K) . 


in  a  loose  corymbose  panicle;  calyx-teeth  ovate,  obtuse, 
membranous-margined.  Spring.  Italy,  Greece.  R.H. 
1851:281.-Var.  dlba  is  also  in  the  trade.  Seed  should 
be  sown  in  the  fall  for  spring  bloom  or  in  April  for 

su*mmer  flowering. 

BB.    Lvs.  acute:  plant 

perennial. 
ocymoides,  Linn. 
Stems  much  branched, 
6-9  in.  high,  half -trail- 
ing :  lvs.  ovate-lanceo- 
late, about  1-nerved, 
^^  small,  acute:  fls.  bright 
pink,  in  loose,  broad 
cymes.  Summer.  Eu- 
rope.—Several  varieties 
are  in  cultivation,  includ- 
ing var.  d.lba, 

S.  Japonica,  Hort.  John 
Saul,  seems  to  be  unknown 
to  botanists. 

J.  B.  Keller  and 
F.  W.  Barclay 

SAPROPHYTE(Greek, 

rotten,  and  plant,  i.  e., 
living  on  dead  organic 
matter).  A  plant  (wheth- 
er bacterium,  fungus  or 
higher  plant)  subsisting 
upon  the  humus  of  the 
soil,  or  dead  or  decaying 
organic  materials.  The 
customary  classification 
which  includes  under  the 
term  "  saprophyte "  all 
bacteria  that  do  not  sub- 
sist on  living  plants  or 
animals  no  longer  corre- 
sponds with  facts.  The 
integrity  of  the  classification  has  been  destroyed  by  the 
discovery  of  certain  bacteria  in  the  soil,  as  the  nitrify- 
ing bacteria,  which  are  able,  even  without  sunlight,  to 
appropriate  the  carbon  dioxid  of  the  atmosphere.  Among 
the. fungi  we  class  as  saprophytes  all  plants  which  live 
upon  a  dead  or  decaying  organic  substratum.  Such  are 
the  baker's  yeast  (Saccliaromyces  c<?ret'ts«<c),  the  mush- 
room (Agaricns  campestris)  and  the  stinkhorn  (Phallus 
impudicus).  Most  mushrooms  and  toadstools  are  sap- 
rophytes (Pig.  2251).  Some  of  the  flowering  plants  pos- 
sessing ectotrophic  mj'corhiza  (Indian  pipe,  Monotropa 
uniflora)  and  endotrophic  mycorhiza  (Neottia  nidus- 
avis,  Corallorhiza  innata,  Epipogum  aphyllum,  snow 
plant,  Sarcodes  sanguinea  and  Tliismia  Aseroe)  are  also 
classed  as  saprophytes.  jqhn  W.  Hakshberger. 

SARACA  (from  Sarac,  the  name  of  the  genus  in 
India).  Leguminosir.  About  G  species  of  tropical 
Asiatic  trees,  with  glabrous,  rigid-coriaceous,  abruptly 
pinnate  lvs.  and  yellow,  rose  or  red  fls.  in  dense,  sessile, 
axillary,  corymbose  panicles  with  somewhat  pet  -like, 
reddish  bractlets :  calyx  cylin- 
drical, with  a  disk  at  its  sum- 
mit; limb  4-lobed  ;  lobes  ob- 
long, unequal,  petal-like;  co- 
rolla wanting;  stamens  3-8, 
exserted;  filaments  filiform; 
anthers  versatile,  opening 
longitudinally :  fr.  a  coria- 
ceous flat  pod. 

Indica,  Linn.  A  medium - 
sized  tree  :  Ifts.  6-12,  ovate- 
lanceolate,  acuminate,  4-6  in. 
long,  entire,  short  - petioled  : 
fls.  orange-red,  fragrant,  col- 
lected in  compact,  roundish 
panicles  which  are  shorter 
than  tlie  lvs.;  stamens  usu- 
ally 6  or  7,  inserted  on  the  fleshy  annular  ring  at  the 
summit  of  the  calyx-tube;  style  long,  curved:  bracts 
red,  appearing  as  a  calyx;  pod 4-10 in.  long,  4-8-seeded; 
seeds  oblong,  compressed,  1^  in.  long.    B.M.  3018.  — It 
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A  saprophytic  plant- 
Mushroom. 
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has  flowered  well  with  greenhouse  treatment  at  height 
of  4  ft.  It  is  suitable  for  outdoor  planting  only  in  tropi- 
cal regions.    Procurable  from  southern  Florida. 

F.  W.  Barclay. 

SARCANTHUS  (name  from  Greek  words  signifying 
flesh  and  flower,  in  allusion  to  the  fleshy  nature  of  the 
blossom).  OrchidAceoe.  A  small  genus  related  to  Vanda. 
Owing  to  the  smallness  of  the  flowers  they  are  rarely 
cultivated.  Sepals  and  petals  similar:  labellum  flrmly 
united  with  the  base  of  the  column,  spurred,  with  2 
small  lateral  lobes  and  a  longer  concave  middle  lobe. 
Foliage  and  habit  of  Vanda. 

Give  plenty  of  water  in  the  growing  season.     They 
should  have  basket  culture,  with  fern  root,  and  a  tem- 
perature of  65°  to  85°.     When  at  rest,  give  very  little 
water  and  reduce  the  tem- 
perature   to    55°.       Culture 
practically  as  for  Vanda. 

teretiiblius,  Lindl. ( Lulsia 
teres,  Lindl.).  Stem  1  ft. 
high,  with  cylindrical  lvs. 
2-4  in.  long:  raceme  bearing 
7-8  inconspicuous  fls.: 
sepals  iind  petals  oblong, 
dull  green,  with  red  disk; 
labellum  slipper  -  shaped, 
white,  lateral  lobes  edged 
with  red.  Sept.  China.  B. 
M.  3571. 

Heinrich  Hasselbring 
and  Wm.  Mathews. 

SARCOBODIUM  Lobbii, 

Beer,  in  BnlbophijUum  Lob- 
bii. 

SARCOCOCCA  (fleshy 
berry).  Utiphorbidcece.  To 
this  genus  is  to  be  referred 
Pachy  Sandra  coriacea, 
Hook.,  a  small  shrub  from 
India,  sometimes  cultivated 
in  Europe  but  not  known  to 
be  in  the  American  trade. 
It  has  simple  plum-like  lvs. 
and  short,  axillary  racemes 
of  small  yellowish  fls.,  and 
a  small  purple  plum-like 
fruit.  Its  proper  name  is 
S.  prunifbrmis,  Lindl.  (S. 
saligna,  Muell.  S.  salici- 
fblia,  Baill.  S.  coridcea, 
Sweet).  It  is  treated  as  a 
cool  greenhouse  plant.  B.R. 
12:1012. 

SARCODES  (Greek, 
flesh-like).  Ericdcew. 
S  arc  odes  sanguinea, 
Torr.  (Fig.  2252),  is  the 
Snow  Plant  of  the  Sierra 
Nevadas.  It  is  a  low 
and  fleshy  plant  growing 
3-12  in.  high  and  entirely 
devoid  of  green  leaves.  It 
belongs  to  that  strange 
group  of  the  heath  fam- 
ily which  comprises  the 
fleshy  and  parasitic 
plants,  of  which  our  In- 
dian pipe  or  corpse-plant  is  an  example.  Few  species 
are  known  in  this  suborder,  and  they  are  all  local  or  rare. 

The  Snow  Plant  derives  its  popular  name  from  its 
habit  of  shooting  up  and  blossoming  as  soon  as  the 
snow  melts  away  in  the  spring.  The  specific  name  san- 
guinea refers  to  the  blood-red  color  of  the  entire  plant. 
The  Snow  Plant  grows  at  an  altitude  of  4,000  to  9,000 
feet.  It  is  the  only  species  of  the  genus,  and  is  not 
known  to  be  in  cultivation. 

SARRACfiNIA  (Dr.  Jean  Antoine  Sarrazin,  an  early 
botanist  of  Quebec,  who  sent  S.  purpurea  to  Tourne- 
fort).    Sarracenidceoe.    Pitcher  Plant.     Side-saddle 


2252.  Snow  plant— Sarcodes  san- 
guinea.    Natural  size. 
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Flower.  Three  small  genera  and  8  or  10  species  com- 
prise the  family  Sarraceniacece.  All  the  plants  are 
American.  The  six  or  eight  species  of  Sarracenia  in- 
habit swamps  and  low  grounds  in  the  Atlantic  states; 
Darlingtonia  Californica,  grows  in  mountain  bogs  in 
California  and  southern  Oregon;  Heliamphora  nutans 
grows  on  Mt.  Roraima  in  British  Guiana.  They  are  all 
perennial  acaulescent  bog  plants,  with  hollow  pitcher- 
like leaves,  and  nodding  flowers  single  or  several  on 
short  scapes.  The  pitchers  catch  organic  matter  and 
entrap  insects,  and  the  plants  often  utilize  these  ma- 
terials for  food.  In  some  species  there  are  contrivances 
of  form,  hairs,  and  lines  of  color  that  appear  to  have 
special  relation  to  the  capture  of  insects  and  other 
creeping  things.  See  DarJingtonia.  The  plants  are 
prized  as  horticultural  subjects  because  of  their  oddity 
and  the  botanical  interest  that  attaches  to  them.  The 
Sarracenias  have  been  much  hybridized,  giving  rise  to 
distinct  and  interesting  intermediate  forms,  but  these 
hybrids  are  known  only  to  specialists  and  fanciers. 
Heliamphora  is  not  in  the  American  trade,  but  all  the 
other  species  are.  They  are  considered  to  be  difiicult  to 
maintain  in  perfect  condition  under  ciiltivation,  and, 
whenever  possible,  plants  are  frequently  renewed  from 
the  wild.  They  are  best  treated  as  semi-aquatic  plants. 
Give  plenty  of  moisture  at  growing  season.  Keep  par- 
tially dormant  in  winter. 

The  botanical  position  of  the  Sarraceniacese  is  not 
settled.  Ordinarily  it  is  placed  near  the  Papaveraceae  and 
CruciferBB.  Others  associate  it  more  intimately  with  the 
Droseraceae.  The  fls.  are  perfect,  the  parts  mostly  free 
and  distinct;  sepals  and  petals  each  5;  stamens  many; 
carpels  3-5,  united  into  a  compound  pistil,  bearing 
many  ovules  on  axile  placentae.  In  Sarracenia  itself, 
the  flower  is  large  and  solitary,  nodding  from  the  top  of 
a  rather  stiff  scape;  petals  colored,  ovate  to  more  or 
less  fiddle-shaped,  incurved  ;  sepals  thick  and  persis- 
tent; 3  bracts  beneath  the  calyx;  the  top  of  the  pistil 
dilated  into  a  broad,  thin,  umbrella-like  structure  on  the 
margin  of  which  the  stigmatic  surfaces  are  borne;  fr. 
a  5-valved  capsule.  See  Gray,  Syn.  Fl.  1,  p.  79.  Masters, 
G.C.  II.  15:817;  16:11,  40.  For  an  account  of  hybrid 
Sarracenias,  see   also   Gn.  28,  p.  217,  and  48,  p.   202. 

L.  H.  B. 

All  of  the  species  comprising  those  which  are  indig- 
enous to  the  southern  states  only,  including  S.  flava, 
S.  psittacina,  S.  rtibra,  S.  variolaris,  and  S.  Drum- 
mondii,  are  hardy  in  the  botanic  garden  at  Washington. 
However,  they  do  not  grow  equally  well  out  of  doors. 
S.  flava,  S.  rubra,  and  /S.  variolaris  succeed  best.  S. 
psittacina  and  S,  Drummondil  do  poorly.  They  are 
planted  in  a  raised  bed,  the  sides  of  which  are  made  of 
rocks  cemented  together  so  as  to  be  capable  of  being 
flooded  with  water.  Provision  is  made  for  drainage  by 
means  of  a  pipe  in  the  bottom,  which  is  opened  or  closed 
as  occasion  requires.  The  compost  is  made  up  of 
chopped  fern  roots,  moss,  sand,  charcoal  and  potsherds, 
and  when  planted  a  top-dressing  of  live  moss  is  given. 
In  this  bed  other  insectivorous  plants  are  grown,  asDio- 
naea,  Darlingtonia,  Drosera  and  Pinguicula.  S.  flava 
and  S.  purpurea  are  sometimes  well  grown  on  margins 
of  lily  ponds,  if  given  compost  of  the  above  description. 

For  pot  culture  in  northern  greenhouses  S.  Drum- 
mondii  is  the  most  attractive  species.  It  produces  two 
crops  of  leaves  each  year.  Those  developed  in  spring, 
while  more  numerous,  are  not  so  beautifully  marked  as 
those  which  make  their  appearance  during  the  fall 
months.  S.  flava  comes  next  in  importance  as  a  pot- 
plant.  Out  of  a  large  number  of  hybrids,  those  having 
as  parents  S.  rubra,  S.  purpurea  and  S.  variolaris 
take  on  high  coloring  in  the  leaves. 

Propagation  should  be  effected  by  division  of  the  rhi- 
zome at  the  time  of  repotting;  this  should  be  done  be- 
fore growth  begins.  New  forms  are  raised  from  seed. 
All  of  the  species  intercross  readily. 

Sarracenias  thrive  best  in  a  substance  through  which 
water  will  pass  readily.  During  the  growing  period 
they  need  an  abundant  supply  of  moisture.  They  are 
best  grown  in  a  sunny  coolhouse.  Greenfly  and  thrips 
are  the  most  troublesome  pests.  Greenfly  is  most 
abundant  during  the  earlier  stages  of  the  leaves,  the 
thrips  appearing  later.  Cr.  w.  Oliver. 


acuminata,  6. 
alba,  5. 

Atkinsouiana,  7. 
atrosanguinea,  4. 
Catesbaii,  4. 
Ohelsoni,  8. 
Courtii,  9. 
crispata,  4. 
Drummondii,  5. 
erythropus,  4. 
Fildesi.  4. 
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flava,  4. 
limbata,  4. 
Maddisoniana,  10. 
Mandaiana,  11. 
maxima,  4. 
melanorhoda,  12. 
Mexicana,  5. 
minima,  4. 
minor,  6. 
Mitchelliana,  13. 
ornata,  4. 

I.   Specific  Types. 


picta, 4. 
purpurea,  2. 
psittacina,  1. 
rubra,  5,  6. 
Rugelii,  4. 
Swaniana.  14. 
Sweetii,  6. 
undulata,  5. 
variolaris,  3. 
Williamsii,  15. 
Wrigleyana,  16. 


A.  Pitchers  spreading  horizontally  or  obliquely. 
B.  Hood  concave  and  covering  tJie  orifice. 

1.  psittacina,  Michx.  Pitchers  small  (not  exceeding  6 
in.  long),  cylindrical,  reclined,  broad-winged,  green  be- 
low but  purple-veined  about  the  middle  and  purple  with 
white  spots  on  the  top  and  hood, 

densely  and  retrorsely  hairy  within : 
petals  purplish,  K  in.  long.  Pine 
barren  swamps,  Georgia,  Alabama, 
Florida.  G.  C.  II,  15:  816.  F.  S. 
20:2063.     F.  1877,  p.  254. 

BB.    Hood  flattish,  erect  or  soon 
becoming  so. 

2.  purpurea,  Linn.  Common 
Pitcher  Plant  of  the  North,  and 
the  one  on  which  the  genus  was 
founded.  Side-Saddle  Flower. 
Pig.  2253.  Pitchers  ascending,  rela- 
tively short  and  thick,  8-12  in. 
long,  enlarging  upwards,  more  or 
less  purple-veined,  broad-winged, 
the  large,  round-cordate  hood  hairy 
and  purple-veined  within:  scapes 
1-2  ft.  tall,  bearing  a  flower  2  in. 
across,  with  lurid  purple  petals. 
Sphagnum  bogs,  Labrador  to 
Florida,  and  west  in  Canada  to  the 
Rocky  Mts.  B.M.  849.  L.B.C. 
4:308.  G.C.  11.15:821.  F.S.  10:1076. 
Mn.  1:81.  G.W.F. 50. -Variable.  In 
some  forms  the  fls.  are  yellowish 
and  the  Ivs.  are  not  purple-veined. 
According  to  Loddiges,  writing 
in  1823,  this  species  was  "culti- 
vated before  the  year  1640,  by 
Tradescant,  who  was  gardener  to 
King  Charles  the  First." 

AA.   Pitchers  erect,  long  and 

slender. 

B.  Hood  concave,  standing  over 

the  orifice. 

3.  variolaris,  Michx.    Fig.   2254. 
Pitchers  narrow,  sometimes  IM  ft. 
long,    either   broadly   or  narrowly 
winged,  more  or  less  variegated  and  2253. 
veined  with  purple  (the  under  color    Sarracenia  purpurea, 
yellowish  white),  the cucuUate  hood               ()<  i^  ) 
covering  the    orifice    and    purple- 
veined  within :   petals  1  in.  or  more  long,  yellow  or  yel- 
lowish green.     Low  grounds,  N.  Car.  to  Fla.   B.M.  1710. 
L.B.C.  9:803.   Mn.4:l.  Gn.  48,  p.  203. 

BB.  Hood  expanded,  erect  or  soon  becoming  so. 
c.  Base  of  hood  much  contracted  or  recurved  at  the  sides. 

4.  fliva,  Linn.  Tall,  the  narrow,  trumpet-like  pitchers 
2  ft.  long,  which  are  yellowish  green  and  not  spotted, 
the  wing  very  narrow,  the  hood  ovate  and  soon  becom- 
ing erect  and  hairy  and  purple-spotted  within :  petals 
13^  in.  long,  but  enlarging  to  nearly  or  quite  twice  that 
length,  oblong  and  drooping,  light  yellow.  Bogs  and 
swamps,N.  Car.(Va.?)toFla.  B.M.  780.  L.B.C.  20:1957. 
R.H.  1852:121.  F.S.  10:1068-9.  Gn.  30,  p.  367;  48:1031; 
57,  p.  326.  Mn.  2:113.  — This  seems  to  be  the  most  vari- 
able of  the  Sarracenias,  and  some  of  the  forms  referred 
to  it  may  be  distinct  species.  Var.  atrosanguinea,  Bull. 
(S.  atrosanguinea,  Hort.).  Small:  lid  or  hood  ovate- 
acute,  deeply  stained  with  red.    G.C.  II.  16:13.    I.H.  27, 
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p.  86  bis.  Var.  crisp^ta,  Hort.  ( 5.  crispata,  Hort.).  Dif- 
fers from  the  species  "in  the  deeper  wing  to  the  pitcher, 
the  strongly  reflected  margins  of  the  sepals,  the  white 
petals,  the  blunter,  less  conical  ovary  and  the  shorter 
and  blunter  lobes  to  the  disk  of  the  style."  Pitchers 
about  2  ft.  long.  G.C.  II.  15:633;  16:9.  I.H.  41,  p.  301. 
Said  by  some  to  be  a  hybrid  of  S. 
rubra  and  S.  flava,  but  Masters  does 
"not  see  any  grounds  for  the  sugges- 
tion." Var.  erythropus,  Bull  {S.-Ru- 
qelii,  Shuttl.).  Large,  the  lid  or  hood 
blotched  with  crimson  at  the  base. 
Var.  limb^ta,  Bull.  Large,  limb  of 
the  lid  or  hood  bordered  with  band 
of  brownish  crimson  34  in.  wide. 
Var.  maxima,  Hort.  Pitchers  large, 
with  green  lids.  Var.  minima,  Hort. 
Small  in  all  its  parts.  Var.  omata, 
Bull.  Pitchers  large,  green,  red- 
veiny,  the  inner  face  of  the  long- 
stalked  lid  bearing  a  network  of 
red  veins:  fls.  said  to  be  8  in.  across, 
canary  yellow.  G.C.  II.  15:629,  633; 
16:12.  Var.  picta,  Bull  (S.  Cafesbcei, 
Ell.  S.  fldva,var.  i^'iMesi,  Williams. 
S.  Fildesi,  Hort.).  Pitchers  very 
large,  red-veiny,  with  flat  roundish 
wing. 

CC.    Base   of  hood  broad,  or  only 
moderately  contracted. 

D.    Lid  or  Jiood  suborbicular. 

5.  Driimmondii,  Groom.  Pitchers 
large  and  erect,  2-3  ft.  long  in  well- 
grown  specimens,  funnel-shaped, 
green  and  prominently  nerved,  the 
upper  part  of  the  pitcher  richly  va- 
riegated with  purple  reticulations  and 
creamy  white  inter-spaces,  the  wing 
narrow;  lid  roundish,  the  base  some- 
what contracted,  flatfish  or  with 
recurved  mostly  wavy  margins,  be- 
coming erect,  hispid  on  the  inner 
face  :  fls.  4  in.  across,  red-brown. 
Pine  barrens,  S.  W.  Ga.  and  adjacent 
Fla.  G.C.  II.  15:6.33;  16:8.  F.S. 
6:560;  10:1071-2.  I.H.  41,  p.  303. -A 
very  striking  species,  with  its  tall 
pitchers  strongly  variegated  at  the 
top.  Var.  riibra,  Hort.,  has  pitchers 
with  deep  red  markings.  Var.  dlba, 
Hort.,  has  paler  variegations  and 
flowers.  Var.  undulata  {IS.  unduldfa, 
Decne. )  has  stouter  less  elongated  pitchers,  and  strongly 
undulated  lid.  jS.  Mexicana,  Hort.,  is  said  to  be  a  small 
form  of  this  species. 

DD.    Lid  ovate-pointed  or  acuminate. 

6.  rubra,  Walt.  Pitchers  erect  and  narrow,  10-15  in. 
long  and  1  in.  or  less  across  at  the  orifice,  green  with 
reddish  veins  above,  the  wing  broad :  lid  or  hood  ovate, 
short-acute  (or  nearly  obtuse)  to  acuminate,  becoming 
erect  and  concave,  veined  and  tinted  with  red,  the  inner 
face  somewhat  pubescent:  fl.  3  in.  across,  the  pendu- 
lous petals  whitish  at  the  base  and  red-brown  above. 
Swamps,  N.  Car.  to  Ala.  — Said  to  hybridize  in  the  wild 
with  S.  purpurea.  Var.  acuminata,  DC.  Lid  long-acu- 
minate. B.M.  3515.  L.B.C.  12:1163.  Var.  Sweetii, 
Mast.  (S.  minor,  Sweet,  not  Walt.  S.  Sweetii,  DC). 
Smaller:  pitchers  cylindrical,  with  a  narrow  wing:  lid 
ovate-acuminate.    F.S.  10:1074. 

II.   Hybrid  Types. 

7.  Atkinsonid,na.  S.  flava, Yar.  maxima  x  S.  purpurea: 
More  like  S.  flava;  pitchers  long  and  slender,  green, 
with  red  reticulations:  lid  broad,  cordate,  red-veined. 

8.  Ch61soni.  S.  rubra  fertilized  by  S.  purpurea  : 
"The  pitchers  in  direction  are  midway  between  the 
erect  pitchers  of  rubra  and  the  somewhat  spreading 
tubes  of  purpurea,  in  length  they  resemble  those  of 
rubra,  in  form  they  are  intermediate  between  those  of 
rubra  and  purpurea,  and  the  lid  is  almost  the  same  as 


2254. 
Sarracenia 
variolaris. 

(X3^). 


that  of  the  last  species."  Masters.  Raised  by  Veitch. 
G.C.  II.  13:725;  15:817.    I.H.  27:388.    S.H.  1:189. 

9.  Cdurtii.  S.  purpurea  x  S.  psittacina :  "It  has  de- 
cumbent pitchers  about  8  in.  long  and  colored  a  rich 
deep  crimson,  their  form  being  intermediate  between 
that  of  the  two  parents."  Raised  by  Mr.  Court,  at 
Veitch's.    S.H.  1:177. 

10.  Maddisonid,na.  S.  psittacina  crossed  with  S,  va- 
riolaris: compact  and  dwarf:  pitchers  short  and  broad, 
incurving,  ascending,  green  with  dull  red  veins:  lid 
large,  ovate  and  undulate,  deep  purple-veined. 

11.  Mandaid,na.  S.  flava, var.  rubra  x  S.Drummondi: 
Described  as  follows  in  Pitcher  &  Manda's  Novelty 
Catalogue  of  1893:  "A  few  plants  of  this  rare  and  beau- 
tiful plant  has  been  collected,  growing  in  company  with 
S.  flava  and  S.  Drtimmondi,  of  which  it  is  no  doubt  a 
natural  hybrid,  being  intermediate  between  the  two 
above-named  species.  The  pitchers  grow  about  two  feet 
in  height,  are  trumpet-shaped  and  broad  at  the  opening; 
color  light  green  with  slight  white  mottlings.  The  lid 
is  large  and  broad,  slightly  incurving,  undulated  at  the 
edges,  dark  green  shaded  with  red  and  blotched  with 
white." 

12.  melanorhdda.  S.  purpurea  x  S.  Stevensii,  the 
latter  a  hybrid  of  S.  purpurea  and  S.  flava  :  "  In  habit 
it  is  like  S.  purpurea,  the  pitchers  being  obliquely  as- 
cending and  distended  like  those  of  purpurea,  6-7  in. 
high,  with  a  deep  wing,  narrowing  to  either  end,  and  a 
roundish  sessile  lid  2/^  in.  across.  The  color  is  like  that 
of  S.  Chelsoni."    Masters.    Raised  at  Veitch's. 

13.  Mitchelli^na.  (S.  Drummondii  x  S.  piirpurea : 
growth  of  S.  purpurea,  but  more  erect-growing  and 
more  graceful:  pitchers  9-12  in.  tall,  rich  green  with 
crimson  veins:  lid  reticulated  with  red,  undulate. 

14.  Swani^na.  S.  purpurea  x  S.  variolaris  :  aspect  of 
S.  purpurea,  but  more  erect:  pitcher  12  in.  tall,  funnel- 
shape,  slightly  curved,  greenish  purple. 

15.  Williamsi.  Supposed  natural  hybrid  of  S.  pur- 
purea and  S.  flava:  "The  pitchers  are  9-12  in.  high, 
erect,  bright  light  green,  streaked  and  veined  with 
crimson,  with  a  broad  lid  like  that  of  S.  purpurea.  It 
was  imported  by  Mr.  B.  S.  Williams,  with  a  consign- 
ment of  S.  flava."    Masters.    G.C.  II.  15:629. 

16.  Wrigleyslna.  S.  psittacina  x  S.  Drummondii, v ax. 
alba :  Pitchers  intermediate  between  those  of  the  pa- 
rents, 12-15  in.  high,  and  slightly  curved,  mottled  with 
white  and  finely  reticulated  with  bright  light  red.  G.M, 
32:301. 

Other  hybrids,  not  known  to  be  in  the  Amer.  trade,  are  as 
follows:  S.  decora:  S.  psittacina  X  S.  violaris?— i'.  excellens: 
S.  variolaris  X  S.  Drammondi,  var.  alba.— S.  exculta:  S.  flava, 
var.  atrosanguinea  X  S.  Drummondi.  —  S.  exornata  :  S.  pur- 
purea X  S.  flava,  var.  crispata.— /S.  formosa  :  8.  psittacina  X  S. 
variolaris.  S.  psittacina  was  the  pistillate  parent. — S.  illus- 
trdta:  S.  StevensiXS.  flava.— S.  Mobrei:  S.  flava  (pistilLate) 
X  S.  Drummondi.  "Supposed  to  be  the  first  hybrid  Sarracenia 
raised  artificially."  G.C.  II.  16:44. — S.  Pdtersoni:  S.  purpurea 
X  S.  flava.-S.  Pdpei:  S.  flava  X  S.  rubra.    G.C.  II.  16:41;  III. 

12:127.— S.  Sanderiana:  S.  Drummondi,  var.  rubra  X ? 

Gt.  46,  p.  524.— <S.  Stevensi:  S.  flava  (pistillate)  X  S.  purpurea. 
G.C.  II.  16:40.-5.  Tolliana:  S.  flava  X  S.  purpurea.- -S'.  vittata 
maculata:  S.  purpurea  XS.  Chelsoni. — S.  Willisii:  S.  Coiirtii 
X  S.  melanorhoda.  G.M.  37:411.— S.  Wilso7iidna:  S.  flava  X  S. 
purpurea.  l_  jj.  B. 

SARSAPABILLA  of  commerce  comes  from  various 
species  of  Smilax.  Wild  Sarsaparilla  of  America  is 
Aralia  nudicaulis. 

SASSAFRAS  (Spanish,  Salsafras,  Saxifraga;  medici- 
nal properties  similar  to  those  of  Saxifraga  were  attrib- 
uted by  Spanish  discoverers).  Laurdcew.  Ornamental 
deciduous  tree,  with  alternate,  simple  or  3-lobed  leaves 
and  small  yellow  flowers  appearing  in  few-flowered  ra- 
cemes in  early  spring  and  followed  by  ornamental  dark 
blue  fruit  on  red  stalks.  The  Sassafras  usually  affects 
light  lands,  although  it  nnxy  grow  in  clay  loams.  It  is 
a  desirable  tree  for  ornamental  planting  on  account  of 
its  handsome  light  green  foliage,  which  is  interesting 
with  its  varying  shapes  and  its  orange-yellow  or  bright 
red  color  in  autumn,  and  on  account  of  its  decorative 
bright-colored  fruit.  It  prefers,  at  least  in  the  North, 
a  warm   and  sunny  position.     It  is  not   easily  trans- 
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2255.  Sassafras  tree. 


planted  when  old  on  account  of  its  long  tap-roots. 
Prop,  by  seeds  sown  as  soon  as  ripe;  also  by  suckers, 
which  are  often  freely  produced,  and  by  root-cuttings. 
One  species  in  eastern  N.  America.  Fls.  dioecious, 
rarely  perfect,  apetalous;  calyx  6-parted;  stamens  9,  the 

3  inner  ones  furnished 
at  the  base  with  2- 
stalked, orange-colored 
glands;  anthers  open- 
ing, with  4  valves: 
ovary  superior,  1- 
loculed:  fr.  an  oblong- 
ovoid,  1-seeded,  dark 
blue  drupe  surrounded 
at  the  base  by  the  thick- 
ened scarlet  calyx. 

officind,le,  Nees  {S. 
Sassafras,  Karst.  S. 
cariifblium,  Kuntze. 
Laurtis  Sassafras, 
Linn.).  Pigs.  2255 
(winter  tree),  2256. 
Tree,  30-GO,  or  occa- 
sionally 90  ft.  high ; 
young  branches  bright 
green  :  Ivs.  oval  and 
entire,  or  3-lobed  al- 
most to  the  middle, 
obtusish,  silky-pubes- 
cent when  young,  gla- 
brous at  length,  3-4  in.  long:  fls.  yellow,  34  in.  across, 
in  several -fid.  racemes,  umbellate  when  unfolding, 
afterward  at  the  base  of  the  young  branchlets:  fr.  K 
in.  high.  April,  Mav.  Mass.  to  Ont.  and  Mich.,  south  to 
Fla.  andTex.  S.S. "7:304-305.  Em.  2:360.  G.F.  7:215. 
Gn.  31,  p.  449.  Alfred  Rehder. 

SATIN  FLOWER.     See  Sisyrincltium. 

SATURfilA,  or  SATUREJA.     See  Savory. 

SAUNDERS,  WILLIAM  (Plate  XLVI),  horticulturist 
and  landscape  gardener,  was  born  at  St.  Andrews, 
Scotland,  in  1822;  emigrated  to  America  in  1848;  was 
appointed  botanist  and  superintendent  of  propagating 
gardens,  U.  S.  Department  of  Agriculture  in  1862,  and 
died  at  Washington,  D.  C,  Sept.  11,  1900.  When  Mr. 
Saunders  first  came  to  America  he  served  as  gardener 
in  a  number  of  places,  first  at  New  Haven,  Conn.,  and 
later  near  Germantown,  Pa.  He  was  instrumental  at 
this  time  in  the  improvement  of  a  number  of  import- 
ant private  and  public  properties,  such  as  Clifton  Park 
in  Baltimore,  an  estate  of  400  acres;  Fairmount  and 
Hunting  Parks  in  Philadelphia,  and  cemeteries  at  Am- 
boy  and  Rahway,  New  Jersey.  Mr.  Saunders'  most  im- 
portant piece  of  work  in  landscape  gardening  was  in 
connection  with  the  planting  and  laying  out  of  the 
Gettysburg  Cemetery.  Soon  after  finishing  this  work, 
he  took  up  his  duties  as  superintendent  of  the  gardens 
and  grounds  of  the  U.  S.  Department  of  Agriculture. 
Through  his  efforts  much  was  done  towards  beautify- 
ing the  streets  of  Washington  in  the  planting  of  trees 
and  the  improvement  of  the  parks.  The  grounds  of  the 
U.  S.  Department  of  Agriculture  were  laid  out  and 
planted  by  Mr.  Saunders,  and  for  a  number  of  years 
after  the  work  was  inaiigurated  he  was  activelj'  en- 
gaged in  introducing  plants  from  all  over  the  world, 
testing  the  same  and  making  distributions  wherever  it 
was  thought  they  might  succeed.  One  of  the  most  im- 
]>  )rtant  of  his  introductions  was  the  navel  orange, 
which  was  first  called  to  his  attention  by  a  woman  from 
Bahia,  Brazil,  about  1869.  Mr.  Saunders  secured  about 
a  dozen  budded  trees  and  planted  them  in  the  green- 
houses at  Washington.  Soon  after  some  of  the  bud 
wood  was  distributed  in  California,  and  these  few  trees 
formed  the  nucleus  for  the  large  plantings  of  the  navel 
oranges  now  at  Riverside  and  elsewhere.  While  Mr. 
Saunders  had  been  known  best  as  a  horticulturist,  he 
was  prominently  identified  with  many  other  important 
movements  looking  toward  the  advancement  of  agricul- 
ture in  this  country.  As  early  as  1855  he  was  actively 
engaged  in  an  effort  to  organize  an  association  of  farm- 
ers, and  this  work  eventually  resulted  in  the  forma- 
tion  of  the  Grange,  of  which  he   is  often  called  the 


father.  His  sturdy  character,  sympathetic  nature  and 
kindly  disposition  endeared  him  to  all  who  came  in 
contact  with  him.  b.  T.  Galloway. 

SAUROMATUM  (saura,  lizard;  referring  to  the 
spotted  flower).  Arctcea?.  Perennial  herbs,  with  uni- 
sexual naked  fls.  Tubers  bearing  a  single  pedute  leaf 
one  year,  the  next  year  Ivs.  and  fls. :  petioles  cylindrical, 
spotted  below:  blade  pedately  parted;  peduncle  short: 
spathe  soon  withering,  its  tube  oblong,  swollen  at  the 
base,  more  or  less  connate,  its  blade  or  banner  long- 
lanceolate,  black-purple,  variously  spotted.  Species  6. 
India,  Java  and  Trop.  Africa.    DC.  Mon.  Phaner.  vol.  2. 

The  following  are  hardy  bulbous  plants,  with  large 
and  curious  flowers.  The  fls.  are  produced  from  Jan. 
until  June,  and  the  bulbs  have  kept  well  in  a  dry  state 
for  a  year.  There  is  little  danger  of  the  bulbs  shrivel- 
ing or  rotting.  Plant  them  6  in.  deep  in  pots  or  in  the 
garden.    Easily  managed  by  the  amateur. 

gutteltum,  Schott.  Petioles  3  ft.  long,  not  spotted ; 
leaf  -  segments  6-8  in.  long,  2-3  in.  wide,  the  lateral 
smaller:  spathe-tube  green  on  the  back,  4  in.  long,  the 
upper  third  narrowed;  blade  12  in.  long,  2  in.  wide  be- 
low, gradually  narrowing  above,  olive  -  green  on  the 
back,  yellowisli  green  within,  with  dense,  irregular 
black-purple  spots.  Himalayas.  B.R.  12:1017  (as  ^rww* 
venosum). 

vendsum,  Schott.  (S.  SimUnse,  Schott.).  Petioles 
spotted,  3K  ft.  long;  leaf-segments  8-10  in.  long,  4  in. 
wide,  the  lateral  smaller :  spathe-tube  3-4  in.  long, 
purple  on  the  back:  blade  14-16  in.  long,  3  in.  wide  be- 
low, about  1  in.  wide  from  the  middle  to  the  apex,  pur- 
ple on  the  back,  yellow  within  and  with  crowded  oblong 
purple  or  black  spots.  Himalayas.  B.M.  4465  and  F.S. 
13:1334  (both  erroneously  as  S.  guttatnm). 

Jared  G.  Smith. 

SAUR&RUS  (Greek,  lizard's  tail;  referring  to  the 
curve  of  the  spike  of  fls.).  PiperdcecF.  The  Lizard's 
Tail  is  a  hardy  perennial  herb  suitable  for  the  bog  gar- 
den. It  has  been  offered  by  several  dealers  in  native 
plants.  It  grows  in  swamps,  has  heart-shaped  leaves, 
and  bears,  from  June  to  Aug.,  small  white  fragrant 
flowers  in  a  dense  terminal  spike,  the  upper  part  of 
which  arches  or  nods  gracefully.  Herbs  with  jointed 
stems,  alternate,  entire  Ivs.  and  perfect  fls.  in  spikes, 
entirely  destitute  of 
floral  envelopes  and 
with  3-4  ovaries :  sta- 
mens mostly  6  or  7: 
fr.  somewhat  fleshy, 
wrinkled;  carpels  3- 
4,  indehiscent,  united 
at  base. 

c^rnuus,  Linn.  Liz- 
ard's  Tail.  Fig. 
2257.  Height  2-5  ft. : 
Ivs.  petioled,ribs  con- 
verging.  Conn,  to 
Ont.,  Minn.,  Mo.  and 
southward.  B.B. 
1:482.  w.  M. 

SAVIN.  J uni pe- 
rns Sabina  and  J. 
Virginiana. 

SAVORY.  Sum- 
mer Savory  is  Sat- 
ureia  hortensis , Linn. 
Labiates.  Cultivated  in  kitchen  gardens  for  its  aromatic 
green  parts,  which  are  gathered  in  midsummer  for  flav- 
oring meat,  dressings  and  other  culinary  preparations. 
The  slender,  errect,  branching,  herbaceous  stems,  10-12 
in.  tall,  bear  soft,  narrow,  green  leaves  and  clusters  of 
pink,  purplish  orwhite  flowers  in  summer,  which  are  fol- 
lowed by  brown  ovoid  seeds  whose  vitality  lasts  three 
years.  Propagation  is  by  means  of  seed, which  is  sown  in 
drills  12-18  in  apart  in  April  or  May  in  light, mellow, well- 
drained  loam  of  moderate  richness.  When  2-3  in.  tall  the 
plants  are  thinned  to  5  or  6  in.  asunder,  or  for  early  crop 
they  may  be  transplanted  from  hotbeds  sown  in  March. 

Winter  Savory  (S.  montana,  Linn.)  is  a  hardy  Euro- 
pean perennial  species,  having  much  the  qualities  of 
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the  annual.  It  may  be  managed  like  thyme.  It  has 
woody,  slender,  very  branching  stems  12-16  in.  tall, 
narrow,  very  acute  leaves,  white,  pink  or  lilac  flowers 
and  brown  seeds,  whose  average  vitality  is  three  years. 

M.  G.  Kains. 
SAVOY  is  a  kind  of  cabbage. 

SAW  PALMETTO.     Serenoea  serrulata. 


2257.    Saururus  cernuus  (X  J^).     (Seepage  1617.) 

SAXtFBAGA  (Latin,  rock  and  to  break;  said  by 
some  to  refer  to  the  fact  that  many  of  the  species  grow 
in  the  clefts  of  rock,  by  others  to  the  supposition  that 
certain  species  would  cure  stone  in  the  bladder).  Saxi- 
fragdcece..  Saxifrage.  Rockfoil.  As  outlined  below 
(including  Megasea),  the  genus  contains  upwards  of 
175  species,  widely  distributed  in  the  north  temperate 
zone,  many  of  them  alpine  and  boreal.  In  the  southern 
hemisphere  they  seem  to  be  known  only  in  South  Amer- 
ica. The  Saxifrages  are  herbs,  mostly  perennial,  with 
perfect  small  white,  yellow  or  purplish  flowers  in  pani- 
cles or  corymbs;  calyx  with  5  lobes;  petals  5,  usually 
equal;  stamens  mostly  10,  in  some  species  only  5; 
styles  2;  fr.  a  2-beaked  or  2-divided  capsule,  or  some- 
times the  capsules  nearly  or  quite  separate  at  maturity, 
with  numerous  seeds.  See  Engler,  "Monographic  der 
Gattung  Saxifraga,"  1872. 

Saxifrages  are  various  in  habit  and  stature,  but  they 
are  mostly  low  and  spreading  with  rosulate  or  tufted 
root-leaves.  Most  of  the  species  in  cultivation  are  grown 
as  rock-garden  plants,  although  the  large-leaved  mem- 
bers of  the  Megasea  or  Bergenia  section  are  sometimes 
used  as  border  plants.  Owing  to  the  small  attention 
given  to  rock  and  alpine  gardening  in  America,  the  Sax- 
ifrages are  little  known  to  our  horticulturists.  Most  of 
them  are  abundantly  hardy  as  to  frost,  but  are  likely  to 
suffer  from  the  dryness  and  heat  of  the  American  sum- 
mer. Partial  shade  in  summer  is  essential  for  the  best 
results  with  most  of  the  species.  In  winter  the  stools 
should  be  given  ample  covering  of  leaves.  The  most 
useful  kinds  for  this  country  are  the  species  of  the 
Megasea  section.  These  are  low  plants  of  bold  habit, 
and  are  admirably  adapted  for  rockwork  and  for  spring 
forcing  under  glass.  Fig.  1047,  Vol.  II,  shows  a  clump 
of  these  plants  in  the  lower  left-hand  corner. 

The  alpine  species  are  mostly  dwarf  plants  with  more 
or  less  persistent  foliage.  Some  of  them,  as  >S'.  opposit- 
< folia,  make  dense  moss-like  mats;  others,  of  which  S. 
Aizoon  may  be  taken  as  a  cultural  type,  produce  a 
dense  rosette  of  leaves  at  the  surface  of  the  ground, 
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from  which  arises  a  flower-scape.  Some  of  these  forms 
are  very  interesting  because  of  the  vari-colored  or  sil- 
very effect  produced  by  natural  incrustations  of  lime  on 
the  leaves,  particularly  on  the  leaf-edges.    Give  shade. 

Most  Saxifrages  make  stolons  and  oflfshoots  freely, 
and  by  these  the  plants  are  easily  propagated;  they  are 
also  increased  by  division.    Some  make  bulblets. 

The  number  of  species  of  Saxifrage  worthy  of  culti- 
vation in  rockeries  and  in  borders  is  large,  but  the  fol- 
lowing account  comprises  those  known  to  be  in  the  trade 
in  North  America.  Very  few  of  the  species  have  been 
modified  to  any  extent  under  domestication.  There  are 
a  number  of  important  hybrids,  two  of  which  are  in  the 
American  trade:  S.  Andrewsii,  hybrid  of  S.  Geum  and 
S.  Aizoon,  is  somewhat  like  the  latter  parent;  fls.  pale 
white  with  purple  dots;  Ivs.  spatulate  to  ligulate,  very 
obtuse,  crenulate-dentate;  stem  erect,  few-leaved,  glan- 
dular-hairy, 6-8  in.  tall.  <S'.  hybrida  splendens  is  per- 
haps a  hybrid  of  S.Geum  by  S.  rotxindi folia. 


aphylla,  30. 
azoides,  26. 
Aizoon,  12. 
bronchialis,  27. 
bryophora,  20. 
csespitosa,  29. 
Camposii,  28. 
eherlerioides,  27. 
Chinensis,  33. 
chrysantha,  16. 
ciliata,  1. 
cordifolia,  5. 
Cotyledon,  11. 
crassifolia,  4. 
euneifolia,  4. 
Fortunei,  33. 
Geum,  32. 
granulata,  13. 
hirsuta,  32. 
Hostii.  10. 


Huetiaua,  7. 
integrifolia,  25. 
Japonica,  33. 
Lantoscana,  9. 
leptophylla,  30. 
1  e  u  c  a  n  themif  olia, 

21. 
llgulata,  1. 
llngulata,  9. 
Mertensiana,  19. 
Michaitxii,  21. 
Milesii,  3. 
nivalis,  23. 
oppositifolia,  8. 
peltata,  15. 
Pennsylvanica,  22. 
punctata,  18. 
purpurea,  5. 
purpurascens,  6. 
pyramidalis,  11. 


Pyrenaica,  8. 
recta,  12. 
rivularis,  14. 
rosularis,  12. 
rotundifolia,  17. 
rubra,  1. 
sarmentosa,  33. 
Schmidtii,  1. 
Sibirica,  4. 
speciosa,  1. 
Stracheyi,  2. 
superba,  8,  33. 
Taygetea,  17. 
tricolor,  33. 
unguiculata,  2. 
umbrosa,  31. 
variegata,  31. 
Virginiensis,  24. 
Wallaceana,  28. 


A.  Lvs.  with  many  small  punctate 
glands  or  dots  on  the  surface, 
usually  large  and  thick  and 
the  petiole  sheathed  at  the  base: 
plant  acaulescent,with  a  thick 
rootstock.     Bergenia  or  Me- 
gasea. 
B.  Margin  of  leaf  conspicuously 
ciliate  or  apiculate -toothed. 
o.  Base  of  leaf  distinctly  cor- 
date, although  narrow 

CO.  Base   of   leaf  tisually  nar- 
roived  to  the  petiole 

BB.  Margin  of  leaf  not  ciliate  but 
more  or  less  undulate  or  cre- 
nate:   lvs.  not  pubescent. 
C.  Scape  and  inflorescence  gla- 
brous  

CO.  Scape  and  inflorescence  pu- 
bescent   

AA.  Lvs.  without  punctate  dots  or 
glands  (sometimes  pitted)  on 
the  face,  usually  not  large  nor 
with  sheaths  at  base :  root- 
stocks  (if  any)  slender  or 
short.  Saxifrage  proper. 
B.  Seeds    spherical    (Cymba- 

laria) 

BE.  Seeds  fusiform  or  oblong-obo- 
vate. 
c.  Apex  and  margin  of  leaves 
bearing  a  few  distinct  pores 
or  impressed  dots. 
D.  Arrangement  of  lvs.  oppo- 
site  

DD.  Arrangement  of  lvs.  alter- 
nate (best  seen  on  flower- 
ing stems). 
e.  Leaf  -margins  reflexed, 
crenulate  or  nearly  en- 
tire, more  or  less  crus- 
tate  with  lime 


1.  ligulata 

2 
3. 


Stracheyi 
Milesii 


crassifolia 
cordifolia 


6.  purpurascens 


7.  Huetiana 


8.  oppositifolia 


lingrulata 
Hostii 
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EB.  Leaf  -  margins  spread- 
ing, serrate,  sometimes 
both  margins  and  up- 
per face  crxistate 11.  Cotyledon 

12.  Aizoon 
CO.  Apex  and  margin  of  leaves 
without  pores. 
D.  True    stem    all    subter- 
ranean. 
E.  Plant    propagating    b  y 
means  of  subterranean 
bulblets    produced    on 
the  very  short -jointed 

caudex  13.  granulata 

14.  rivularis 
EE.  Plant    propagating     by 
non-bulbiferous  shoots. 
F.  Foliage  peltate,  large.l5.  peltata  ^^ 

FF.  Foliage    not   peltate, 
usually  not  large. 

Q.  Petals  yellow 16.  chrysantha 

GG.  Petals  white  (some- 
times spotted). 
H.  Lower  Ivs.  orbicu- 
lar   17.  rotundifolia 

18.  punctata 

19.  Mertensiana 
HH.  Lower   Ivs.  cu  - 

neate,  obovate  or 

spatulate  {ovate 

in  No,  25). 
I.  Shape  of  petals 
lanceolate- 
acute,  or  nar- 
rower   20.  bryophora 

21.  leucanthemifolia 

22.  Pennsylvanica 
II.  Shape  of  petals 

obovate    or 
,     orbicular 23.  nivalis 

24.  Virg:lniensis 

25.  inte^folia 
DD.  True  stem  above  ground, 

the  plant  propagating  by 
evident  stolons  or  offsets. 
E.  Petals  all  equal. 

F.  Pistil  more  or  less  ad- 
nate  to  the  calyx-tube 
at  its  base. 
G.  Foliage   stiff  and 
withering  rather 
than    falling,  not 
divided,  the  mar- 
gin usually  setose.26.  azoides 

27.  bronchialis 
GG.  Foliage  herbaceous, 

undivided  or  lobed. 28.  Camposii 

29.  caespitosa 

30.  aphylla 
F.  Pistil    free    from   the 

calyx-tube 31.  umbrosa 

32.  Geum 
EE.  Petals  unequal,  the  two 
lower  ones  mxich  larger 
than  the  others 33.  sarmentosa 

1.  liguia,ta,  Wall.  (S.  Schmidtii,  Regel).  Strong- 
growing  plant,  with  large  radical  Ivs.  3-8  in.  across  and 
orbicular  or  obovate  in  outline  and  cordate  at  base,  the 
margin  scarcely  undulate  but  ciliate:  scape  becoming 
about  1  ft.  tall,  this  and  the  pedicels  and  calices  gla- 
brous: fls.  white  to  light  purple,  orbicular  and  clawed: 
fr.  subglobose,  drooping.  Himalayan  region.  B.M. 
3406,  "the  sepals  too  acute  and  the  leaves  too  undulate," 
according  to  Hooker.  L.B.C.  8:747.  R.H.  1868:271. 
—Not  perfectly  hardy  at  Boston.  By  error,  the  name  is 
sometimes  written  S.  lingulata,  a  name  which  properly 
belongs  to  a  very  different  species  (No.  9).  Var.  riibra, 
Hort.,  is  a  form  with  red-purple  fls.  Var.  speciosa,  Hort., 
has  showy  blush  or  rose-white  fls. 

Var.  cili^ta,  Hook.  (S.  cilidta,  Royle),  has  Ivs.  hir- 
sute on  both  sides  and  the  margins  strongly  ciliate. 
B.M.  4915.    G.C.  III.  5:365. 


2.  StrAcheyi,  Hook.f.  «&Thom.  (S.  unguiculdta, 
Hort.,  not  Engl.).  Fig.  2258.  Habit  of  S.  ligulata: 
Ivs.  glabrous  on  both  sides,  obovate,  usually  not  at  all 
cordate  at  base,  the  margin  ciliate  and  from  crenate- 
serrate  to  nearly  entire :  pedicels  and  calices  pubescent. 


2258.  Saxifraga  Stracheyi  (X  34). 
As  the  flowers  are  appearing  in  earliest  spring, 

the  scape  becoming  1  ft.  or  more  tall :  fls.  white  or  rose 
(sometimes  yellow?),  the  calyx-teeth  oblong  and  often 
wider  above  their  base:  fr.  ovate-lanceolate,  usually 
erect.  Kashmir,  8,000-14,000  ft.  B.M.  5967?.  B.R.  29:65 
(as  S.  ciliata).    G.M.  39:233.    J.H.  III.  32:281. 

3.  Milesii,  Leichtl.  (S.  Strdcheyi,  yar.  Mllesii,  Hort.). 
From  S.  Stracheyi  it  difl'ers  in  having  longer  Ivs. 
(9-12  in.  long  and  4-5  in.  broad),  white  fls.,  oblong 
calyx-lobes,  the  petals  distinctly  clawed:  corymb  dense. 
Himalaya. 

4.  crassifolia,  Linn.  (S.  cuneifblia,  Hort.,  not  Linn. 
S.  Sibirica,  Hort.,  not  Linn.).  Fig.  2259.  Strong-grow- 
ing species  with  woody  rhizome :  Ivs.  obovate  to  long- 
obovate,  narrowed  at  the  base,  undulate-crenate :  scape 
and  inflorescence  glabrous:  fls.  lilac  or  purplish,  nu- 
merous on  the  inclined  or  drooping  branches  of  the 
elevated  panicle  (scape  10-16  in.  tall).  Altai  to  Mon- 
golia.   B.M.  196.    G.M.  34:67.    Mn.  10,  p.  74. 

5.  cordifdiia,  Haw.  Very  like  the  above  and  probably 
only  a  form  of  it;  differs  in  having  broader,  round-ob- 
long, and  more  or  less  cordate  Ivs.  Altai.  Var.  pur- 
ptirea,  Hort.,  has  purple  fls. 

6.  purpur&scens,  Hook.  f.  &  Thom.  Lvs.  broad-obo- 
vate  to  short-oblong,  the  margins  entire  or  slightly 
undulate,  somewhat  cordate  at  base :  scape  12  in.  or  less 
high,  bright  purple,  hairy:  fls.  deep  purple,  nodding, 
the  calyx-lobes  very  obtuse :  fr.  elliptic-lanceolate,  erect. 
Sikkim  (India),  10,000  to  15,000  ft.  altitude.  B.M.  5066. 
—Very  handsome  because  of  its  purple  scape  and  flowers. 

7.  Hueti&na,  Boiss.  Annual  or  biennial,  but  grown 
from  seed  as  a  hardy  garden  annual  and  used  for  edg- 
ings and  borders  of  small  beds:  dwarf,  about  6  in.  high, 
compact  in  growth:  lvs.  reniform  and  shallowly  5-7- 
lobed,  the  lobes  obtuse  or  short-apiculate,  long-petioled, 
bright  green  in  color:  fls.  small  but  very  numerous, 
long-stalked  in  the  axils,  bright  yellow,  the  petals  ovate 
or  oblong:  seeds  small,  tuberculate.  Asia  Minor.— Very 
effective  little  plant. 

8.  oppositifdiia, 
Linn.  Stem  or  cau- 
dex perennial  and 
leafy,  the  branches 
rising  6  in.  high  and 
bearing  many  small 
persistent  thick  se- 
dum-like  lvs.,  and 
giving  a  moss -like 
aspect  to  the  plant; 
sterile  shoots  with 
lvs.  imbricated  in 
four  series:  fls.  soli- 
tary on  the  ends  of  the  annual  leafy  shoots,  lilac  or 
white,  the  obovate  petals  exceeding  the  stamens.  Rocks, 
alpine  and  boreal  parts  of  Europe  and  North  America, 
extending  into  northern  Vermont.  L.B.C  9:869.— An 
excellent  little  rock  plant,  making  a  sedum-like  mat, 
the  foliage  of  a  purplish  cast.  There  are  several  cul- 
tivated forms,  as  var.  dlba,  fls.  white;  var.  m&jor,  fls. 


2259.  Saxifraga  crassifolia. 
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large,  lilac;  var.  Pyreniica  (or  superba),  fls.  very  large, 
rose-purple.  S.  oppositifolia  is  evergreen.  It  makes  a 
good  carpet  imder  other  plants. 

9.  lingulata,  Bell.  Radical  Ivs.  in  a  rosette,  numer- 
ous, linear-spatulate  and  somewhat  acute,  sulcate  above, 
the  margin  erose-crenulate  and  somewhat  ciliate  and 
crustate  with  lime;  stem-lvs.  shorter,  the  margin  carti- 
laginous and  less  crustate:  scape  rising  1-2  ft.,  erect  or 
flexuose,  and  bearing  a  thyrsoid  panicle  of  small  white 
fls.  with  obovate  or  oblong -obovate  3-nerved  petals. 
Apennines  and  Alps. 

Var.  Lantoscina,  Engler  {S.  Lantoscdna,  Boiss.  & 
Rent.).  Lvs.  short,  more  or  less  attenuate  below,  but 
not  at  the  apex,  the  margin  thin.  Maritime  Alps.  G.C. 
II.  15:109. 

10.  Hostii,  Tausch.  Radical  or  basal  lvs.  many,  some- 
what erect,  flat  above  and  the  apex  obtuse,  ciliate  at  the 
base;  stem-lvs.  oblong  and  nearly  or  quite  obtuse,  cre- 
nate-serrate:  corymb  5-9-fld.,  the  fls.  white  or  the  ob- 
long petals  somewhat  purple-spotted.  Apennines  and 
Alps. 

11.  Cotyledon,  Linn.  Tufted,  the  basal  lvs.  forming 
attractive  silvery  rosettes,  and  sending  iip  long  panicles 
to  a  height  of  1-2  ft.:  basal  lvs.  lingulate  to  long-obo- 
vate,  short-apiculate,  plane,  margin  cartilaginous  and 
dentate  and  bearing  many  pores;  stem-lvs.  lingulate- 
lanceolate  :  fls.  numerous,  white,  the  petals  cuneate- 
obovate  and  3-5-nerved  and  the  middle  nerve  usually 
bifid,    the    calyx    glandular.     Mountains    of   Eu.     Var. 

pyramidalis,  DC,  is  a  robust  form, 
with  a  large,  many-tid.  panicle. 

12.  Aizdon,  Jacq.  {S.  rosuldris, 
Schleich.  ^'.  r^e^rt,  Lap.).  Fig.  2260. 
Much  tufted  alpine  plant,  forming 
small  dense  rosettes  and  sending  up 
a  clammy-pubescent,  raany-fld.  scape 
5-12  in.  high:  basal  lvs.  spatulate, 
incurved,  thick  and  persistent,  the 
margins  white  and  cartilaginous  and 
porose;  stem-lvs.  smaller,  spatulate 
or  cuneate,  serrate  towards  the  apex: 
fls.  small  and  many,  cream  color  to 
nearly  white,  the  petals  obovate  to 
elliptic  and  3-5-nerved,  and  some- 
times spotted  at  the  base.  Alpine 
and  boreal  parts  of  Europe,  Asia  and 
N.  Amer.,  coming  as  far  south,  in 
our  eastern  country,  as  northern  Vt. 
and  Lake  Superior. —Very  variable. 

13.  granuia,ta,  Linn.  Meadow 
Saxifrage.  Plant  erect  and  branched 

when   in    bloom,   6-20  in.  tall  : 
radical     lvs.    reniform,    incise- 
lobed,  the   lobes  entire  or  cre- 
nate,  pilose,  stalked  ;  stem-lvs. 
few,   nearly    sessile,    cuneate  : 
white,     somewhat    bell- 
shaped,  more  or  less 
drooping,  about  1  in. 
across,  the  petals  ob- 
ovate -  oblong      and 
much    contracted    at 
the     base     and     3- 
nerved.  Eu.,  N.  Afr., 
Asia.  — This  is  a  com- 
mon    Meadow    Saxi- 
frage   of    E  VI  r  o  p  e  , 
blooming  ear  1  y  in 
May.    It  is  an  attrac- 
tive   plant.      A    full 
double    form     is     in 
cultivation,      being 
prized    for    planting 
in  moist  shady  borders.    Not  hardy  at  Boston. 

14.  rivul&,ris,  Linn.  Matted  little  plant,  with  stems 
ascending  1-3  in.  high:  lower  lvs.  round  -  reniform, 
prominently  3-5-lobed,  long-stalked;  stem-lvs.  narrow- 
ovate  to  lanceolate,  entire:  fls.  3-5,  white,  the  petals 
•ovate.  Eu.,  Asia,  N.  Amer.,  in  this  country  occurring  as 
far  soutli  as  tlie  White  Mts.  and  Colo. 

15.  peltd,ta,  Torr.  Umbicem.a  Plant.  Strong  plant, 
sending  up  large  peltate  leaf-blades  or  petioles  1-3  ft. 


2260.  Saxifraga  Aizoon  (X  K-). 


long,  the  many  pinkish  or  white  fls.  borne  on  long  hairy 
scapes  overtopping  the  young  foliage:  rootstock  stout, 
horizontal:  lvs.  orbicular,  much  lobed  or  cut,  almost 
centrally  peltate  :  fls.  3^  in.  across,  the  petals  elliptic 
and  obtuse.  Margins  of  streams,  Calif.  B.M.  6074.  F. 
S.  23:2441.  G.C.  III.  27:139.  Gn.  26,  p.  545;  55,  p.  6. 
Gng.  7:307. —One  of  the  largest  of  all  Saxifrages,  and 
the  only  one  with  peltate  lvs.  The  If. -blade  often  meas- 
ures 1  ft.  across,  and  the  rhizome  2-3  in.  thick.  The 
fls.  appear  in  advance  of  the  lvs.  in  early  spring.  Hardy 
in  Mass.,  with  slight  protection,  and  a  most  desirable 
plant  when  bold  effects  are  desired. 

16.  chrysdntha,  Gray.  Dwarf  cespitose  plant  with 
creeping  shoots  and  rosulate,  imbricated  oblong-ovate, 
glabrous  and  fleshy  lvs.:  flowering  stems  1-2  in.  tall, 
filiform,  glandular-pubescent,  1-3-fld.,  the  oval  petals 
yellow.  Mts.  of  Colo.  — Has  been  offered  by  dealers  in 
native  plants. 

17.  rotundiidlia,  Linn.  Root-lvs.  thick,  cordate-orbic- 
ular, dentate-lobed,  long-stalked,  clustered,  but  not 
rosulate;  stem-lvs.  nearly  sessile,  often  narrower:  fl.- 
stems  1  ft.  tall,  erect  and  somewhat  branched,  hairy: 
fls.  white,  the  oblong-elliptic  petals  spotted  with  purple. 
Eu.  and  Asia.  B.M.  424.— A  very  pretty  plant  for  moist 
places. 

Var.  Tayget6a,  Engler  (S.  Taygetea,  Boiss.  &  Heldr.). 
Basal  lvs.  very  long-stalked,  reniform  or  nearly  orbic- 
ular, 5-9-lobed:  fls.  only  1-2  on  the  ends  of  the  branches 
(several  in  <S'.  rotundifolia  itself).    Greece. 

18.  punctata,  Linn.  Plant  1  ft.  or  more  high  when  in 
flower,  more  or  less  pubescent,  the  scape  leafless:  lvs. 
at  first  pubescent  but  becoming  glabrous,  reniform, 
equally  and  strongly  dentate  or  crenate:  fls.  white,  not 
punctate,  the  petals  obovate  or  oblong  ;  the  sepals 
acutish.    Asia  and  boreal  N.  Amer. 

19.  Mertensiana,  Bong.  Very  like  S.  punctata,  but 
the  lvs.  incise-lobed  and  the  lobes  3-toothed:  sepals  ob- 
tuse.   Alaska. 

20.  brydphora,  Gray.  Dwarf,  the  scapes  about  3  in. 
higli  and  branching:  lvs.  1  in.  or  less  long,  oblanceolate 
to  narrow-oblong,  entire  and  ciliate,  usually  rosulate: 
scape  leafless,  the  branches  1-fld. :  petals  lance-ovate, 
white,  2-spotted  at  the  base.  Mt.  Dana.  — Once  offered 
by  dealers  in  native  plants. 

21.  leucanthemifdlia,  Michx.  (S.  Michauxii.  Britt.). 
Viscid  plant  5-20  in.  tall,  much  branched,  bearing  many 
small  star-like  white  fls.  and  long-spatulate  toothed  lvs.: 
petals  lanceolate,  unequal,  the  3  larger  ones  cordate  at 
the  base  and  with  a  pair  of  yellow  spots.  Va.  to  Ga., 
in  the  mountains. 

22.  Pennsylvdnica,  Linn.  Tall  stout  herb,  sometimes 
3  ft.  and  more  high,  viscid  pubescent,  nearly  or  quite 
simple:  basal  lvs.  sometimes  nearly  1  ft.  long,  oblan- 
ceolate, obscurely  toothed,  much  narrowed  below,  the 
scape  nearly  naked:  panicle  long  and  becoming  open: 
fls.  numerous  and  small,  greenish,  the  petals  linear- 
lanceolate.  Swamps,  eastern  U.  S.,  south  as  far  as  Va. 
—  Recommended  as  a  bog  plant. 

23.  nivMis,  Linn.  Dwarf,  the  flowering  branches  ris- 
ing 3-6  in.:  lvs.  ovate  or  obovate,  thiekish,  crenate, 
narrowed  into  a  petiole:  fls.  capitate  on  a  naked  scape, 
the  head  sometimes  branched,  white,  the  oblong  or  obo- 
vate petals  persistent.  Alpine  and  arctic  regions  of 
Eu.,  Asia  and  N.  Amer.  In  the  Rocky  Mts.  it  occurs 
as  far  south  as  Arizona. 

24.  Virgini§nsis,  Michx.  Low,  viscid  pubescent  plant, 
1  ft.  or  less  tall,  from  a  rosette  of  obovate  or  spatulate, 
crenate-toothed  thiekish  lvs.,  which  are  narrowed  into  a 
petiole :  cyme  small  and  close  at  first  but  becoming  loose 
and  open:  fls.  small  but  many,  dull  white,  the  petals 
oblong-obtuse.  On  rocks  and  in  woods,  eastern  U.  S. 
as  far  south  as  Va.  and  Tenn.— A  pretty  spring  flower, 
and  sonietinu-s  ])hinted.    There  is  a  double-fld.  form. 

25.  integrifdlia.  Hook.  Plant  a  foot  or  less  tall,  vis- 
cid pubescent,  leafless  except  at  the  base,  tlie  short  cau- 
dex  somewhat  woody:  lvs.  ovate  and  very  olituse,  entire 
or  very  nearly  so:  fls.  white,  small,  in  a  more  or  less 
loose  panicle,  the  petals  obovate  and  twice  the  length  of 
the  spreading-reflexed  calyx-lobes.  Calif,  northward.— 
Once  offered  amongst  native  plants. 


SAXIFRAGA 


SCABIOSA 


1621 


26.  azoldes,  Linn.  Tufted  plant,  6  in.  or  less  tall,  gla- 
brous except  for  the  sparingly  setose  leaf -margins:  Ivs. 
linear-lanceolate,  somewhat  fleshy,  scattered  along  the 
stem:  tis. solitary  on  axillary  pedicels  near  the  top  of  stem, 
yellow  and  more  or  less  spotted  with  orange,  the  petals 
oblong.  Eu.,  Asia,  N.  Amer.,  in  the  U.  S.  occurring  in 
northern  New  England,  northern  New  York,  northern 
Mich.,  Rocky  Mts.,  etc. 

27.  bronchialis,  Linn.  Dwarf  and  cespitose,  the  scape 
a  few  inches  high  and  nearly  leafless  but  leafy  at  the 
base:  Ivs.  linaar  to  linear-lanceolate,  mucronulate  at 
the  apex,  ciliate  or  spinulose  on  the  margin,  stiflish: 
fls.  solitary  or  corymbose,  on  long  and  weak 
peduncles,  yellowish  white  with  orange-red 
dots,  the  petals  obovate-oblong.  Asia  and 
arctic  N.  W.  America  and  Rocky  Mts.  Only 
var.  cherlerioides,  Engler  {S.  chcrlerioides, 
Don),  has  appeared  in  the  Amer.  trade: 
very  dwarf,  only  2  or  3  in.  high,  densely  ces- 
pitose, few-flowered,  the  Ivs.  short  and  some- 
what spatulate.    Asia  and  Alaska. 

28.  Campdsii,  Boiss.  &  Reut.  (S.  Wallace- 
dna,  Hort. ).  Tufted  and  bright  green,  with 
reddish  fl. -stems,  hairy  and  somewhat  glan- 
dular: Ivs.  spatulate,  with  an  abruptly  en- 
larging end,  3-5-lobed,  and  sometimes  again 
toothed  :  fl. -stems  branching,  3-4  in.  high, 
erect:  fls.  %  in.  across,  white,  somewhat 
bell-shaped,  the  broad  petals  much  exceeding 
the  calyx.  Spain.  B.M,  6640.  Gn.  35,  p.  392. 
A.F.  4:493.— Once  introduced  here,  but  does 
not  endure  the  hot  climate  well.  An  attrac- 
tive species. 

29.  caespitdsa,  Linn.     Exceedingly  variable 
species:  dwarf  and  cespitose,  the  fl.- 
stems  erect  and  nearly  leafless  and 
somewhat   glandular-pilose   (3-4    in. 
high) :  Ivs.  usually  cuneatebut  some- 
times    nearly     linear, 
usually  3-fid  and  some- 
times  5-fld,    the  lobes 
linear  and  obtuse  and 
nearly  parallel:   fls. 
few,  white,   1-10   in    a 
raceme    or    panicle, 
campanulate,  the  pet- 
als  spreading,    oblong 
and   obtuse,   3-nerved. 
Eu. 

30.  aph^Ua,  Sternb. 
(S.  leptophylla,  Froel.). 
Small,  loosely  cespi- 
tose species,  producing 

many  or  several  rosettes  at  the  surface  of  the  ground, 
and  sending  up  short,  almost  leafless,  1-fld.  or  2-fld. 
glandular  scapes:  Ivs.  thinnish,  entire  or  3-5-lobed: 
fls.  light  yellow,  the  petals  linear  and  acute  and  about 
as  long  as  the  calyx-lobes.    Eu. 

31.  umbrdsa,  Linn.  London  Pride.  St.  Patrick's 
■Cabbage.  Erect  -  growing  plant,  the  nearly  leafless 
branching  fl. -stems  reaching  6-12  in.  high  and  spring- 
ing from  a  dense  rosette  of  Ivs.  6-12  in.  across:  Ivs. 
thick  and  mostly  glabrous,  obovate,  crenate  -  dentate, 
the  stalk-like  base  ciliate:  fls.  small,  pink,  with  darker 
spots,  in  a  loose  panicle,  the  petals  ovate  or  oblpng  and 
spreading.  Eu.,  in  shady  places.  — A  very  neat  and  at- 
tractive plant,  frequent  in  European  gardens,  but  rarely 
seen  here.    There  is  a  var.  variegita,  Hort. 

32.  Geum,  Linn.  (S.  Jiirsuta,  Linn.).  Differs  from  S. 
umbrosa  in  being  hairy,  in  having  orbicular  Ivs.  that 
are  cordate  or  notched  at  the  base  and  on  long  stalks. 
Range  of  last,  and  said  to  occur  in  Newfoundland. 

33.  sarmentdfea,  Linn.  {S.  Japdnica,  Hort.  S.  Clii- 
ninsis,  Lour.).  Strawberry  Geranium.  In  England 
known  as  Mother  of  Thousands,  a  name  also  applied 
to  Linaria  Cijmbalaria.  Old  Man's  Beard.  Fig.  2261. 
True  stem  or  caudex  scarcely  rising  above  the  ground, 
but  the  fl. -stems  rising  1-2  ft.  and  much  branched, 
whole  plant  sparsely  hairy  :  stolons  many,  long  and 
rooting  freely  at  the  joints  after  the  manner  of  a  straw- 
berry: Ivs.  nearly  orbicular,  shallowly  crenate  -  lobed, 
the  lobes   apiculate,  all  radical  and   long-stalked  :  fls. 


many,  white,  the  2  lower  hanging  petals  lanceolate 
pointed  or  lance-ovate,  the  3  upper  ones  small  and  in- 
conspicuous and  pinkish  and  spotted.  Japan  and  China. 
B.M.  92.  G.C.  III.  7:237  (showing  irritability  of  plant 
to  light).  Gn.  30,  p.  363;  32,  p.  .37.  R.H.  1876,  p.  427.- 
An  old-time  greenhouse  plant,  and  also  one  of  the  com- 
monest window-garden  subjects.  Of  easiest  culture. 
Var.  tricolor,  Sieb.  (S.  tricolor  sup4rba,  Hort.),  has  Ivs. 
handsomely  marked  with  creamy  white  and  red  varie- 
gations. F.S.  21:2227-8  (as  S.  I^rtunei  tricolor).  S. 
Fortunei,  Hook.  (B.M.  5377),  is  a  closely  allied  species, 
but  is  less  (if  any)  sarraentose,  the  Ivs.  are  more 
sharply  toothed,  the  fls.  are  white  and  the 
lower  petals  are  dentate.  L   H   B 

SAXIFRAGE.    See  Saxifraga. 

SCABIOSA  (Latin,  itch  ;  referring  to  medi- 
cinal use).  Bipsacdceo'.  Scabious.  Mourn- 
ing Bride.  Al)out  52  species  (from  Eu., 
Asia  and  Afr. )  of  annual  or  perennial  herbs, 
often  somewhat  woody  at  the  base,  with  en- 
tire, lobed,  or  dissected  Ivs.  and  blue,  rose, 
yellow  or  white  fls.  in  mostly  long-pedun- 
cled  globular  or  ovoid-conic  heads.  Bracts 
of  the  involucre  in  1  or  2  rows,  foliaceous, 
mostly  free:  scales  of  the  receptacle  small, 
narrow  or  none  :  corolla  4-5-cleft:  stamens 
4,  rarely  2,  all  perfect.  For  a  related  plant, 
see  Ceplialaria. 

In    any    moderately    good    garden    soil    a 
succession  of  flowers  is  produced  from  June 
until  frost.     The  flowers  are  very  service- 
able for   cutting  purposes.     Propagated   by 
seed  or  division.     Many  of  the  peren- 
nial species  act  like  biennials  in  culti- 
vation,  and  often   flower  the  first  year 
from  seed.   S.  atropur- 
jnirea  is  a  common  gar- 
den annual. 

index. 

alba,  3,  7. 
arvensis,  2. 
atropurpurea,  4. 
brachiata,  6. 
candidissima,  4. 
Caucasica,  7. 


2261.  Saxifraga  sarmentosa  (X%). 


coccinea,  4. 
Columbaria,  3. 
compacta,  4. 
graminifolia,  8. 
major,  4. 
nana,  4. 


ochroleuca,  1. 
perfecta,  7. 
pumila,  4. 
stellata,  5. 
varia,  2. 
Webbiana,  1. 


A.  Radical  leaves  dentate  or  lobed. 

B.  Fls.  yellow 1.  ochroleuca 

BB.  Fls.  dark  pxirple,  blue  or  white. 
c.  Calyx-limb  sessile  or  nearly  so. 

D.  Lvs.  sessile 2.  arvensis 

DD.  IJvs.  petioled 3.  Columbaria 

CC.  Calyx-limb  pedicellate. 

D.  Plant  2  ft.  high 4.  atropurpurea 

DD.  Plant  6-18  in.  high 5.  stellata 

AA.  Radical  Ivs.  entire. 

B.  Lvs.  ovate-oblong 6.  brachiata 

BE.  Lvs.  lance-linear  to  linear. 

0.  Heads  3  in.  across 7.  Caucasica 

CC.  Heads  smaller 8.  graminifolia 

1.  ochroletica,  Linn.  A  hardy  perennial  herb  about  18 
in.  high:  stem  branching  and  somewhat  hairy:  Ivs. 
whitish  pubescent,  the  radical  crenate  or  lyrately  pin- 
natifid,  tapering  to  a  petiole,  pubescent  on  both  sides; 
those  of  the  stem  1-2-pinnately  divided  or  cleft  into  ob- 
long or  linear  lobes:  peduncles  long,  slender:  Ivs.  of 
the  involucre  shorter  than  the  fls.  June  to  autumn. 
Eu.  and  Asia.  Var.  Webbi&na  (S.  Webbidna,  D.  Don). 
Height  6-10  in. :  lower  lvs  canescent-villous,  the  upper 
glabrous.  Resembles  the  type  but  is  smaller  in  all  its 
parts.    B.R.  9:717. 

2.  arv6nsis,  Linn.  (S.  vdria,  Gilib.).  A  hardy  per- 
ennial 2-4  ft.  high:  stem  hispid:  lvs.  villous-hirsute, 
the  radical  unequally  pinnately  parted,  the  lobes  lanceo- 
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late;  those  of  the  stem  pinnately  divided  with  linear 
lobes,  the  upper  linear-lanceolate :  involucral  bracts  ob- 
tuse: fls.  lilac  or  blue,  1-2  in.  across.  June-Aug.  Not 
known  to  be  in  the  trade,  S.  varia,  Hort.,  being  presum- 
ably mixed  varieties  of  S.  afropurpurea. 


•^/M?f».. 


2262.    Scabiosa  atropurpurca  (X  /^). 

3.  Columb&ria,  Linn.  A  hardy  perennial  quite  variable 
in  character,  2  ft.  high:  stem  branching,  glabrous  or 
nearly  so:  radical  Ivs.  ovate-obtuse,  crenate,  membra- 
nous, pubescent  on  both  sides;  steni-lvs.  glabrous,  pin- 
nately parted,  the  segments  linear,  entire  or  slightly 
incised:  fls.  blue,  in  ovate-globular  heads  on  long  pu- 
bescent peduncles.  June-Sept.  Eu.,  Asia,  Afr.  —  Var. 
61ba  is  cult,  j 

4.  atropurpiirea,  Linn.  {S.  mdjor,  Hort.).  Sweet 
Scabious.  Fig.  2262.  An  annual  branching  plant  about 
2  ft.  high:  radical  Ivs.  lanceolate-ovate,  lyrate,  coarsely 
dentate;  stem-lvs.  pinnately  parted,  the  lobes  oblong, 
dentate  or  cut:  fls.  dark  purple,  rose  or  white,  in  long- 
peduncled  heads,  becoming  ovate  or  oblong  in  fr. 
July-Oct.  S.Eu.  Gn.  21,  p.  118.  B.M.  247.  F.S.  12:1203. 
— Vars.  candidissima,  coccinea,  comp&cta,  m^ljor,  nana 
and  piimila  are  often  offered  as  if  they  were  distinct 
species,  as  S.  nana,  etc. 

5.  stellata,  Linn.  An  annual  plant,  hairy,  simple  or 
somewhat  branched,  6-18  in.  high:  Ivs.  cut  or  somewhat 
lyrate,  the  terminal  lobe  large,  obovate,  dentate,  the 
upper  ones  often  pinnately  parted  :  fls.  blue,  in  long- 
peduncled  heads  ;  corolla  5-cleft,  the  lobes  radiate. 
June  and  later.     S.  Eu. 

6.  brachiita,  Sibth.  &  Sm.  An  annual  species  about 
1  ft.  high:  lower  Ivs.  ovate-oblong,  the  upper  pinnately 
cut,  lyrate;  the  lower  lobes  decurrent,  the  terminal 
large,  obovate,  oblong:  fls.  light  blue.  June  and  later. 
Eu.,  Asia. 

7.  CaucAsica,  Bieb.  A  hardy  perennial  18  in.  high: 
Ivs.  glaucous  or  whitish,  the  lower  lanceolate-linear, 
acute,  the  upper  cut  and  divided:  heads  flattish:  fls. 
light  blue.  Juiie-Oct.  Caucasus  Mts.  Gn.  3.5,  p.  121. 
-Vars.  ^Iba  and  perf6cta  are  also  offered.    G.M.  38:839. 

8.  graminifblia,  Linn.  A  perennial  herb,  somewhat 
woody  at  the  base,  about  1  ft.  high:  Ivs.  linear,  silvery: 
fls.  pale  blue.     Jnne-Oct.     Eu.     B.R.  10:835. 

J.  B.  Keller  and  F.  W.  Barclay. 

SCABIOUS.  For  Common  Scabious,  see  Scabiosa. 
For  Shepherd's  or  Sheep  Scabious,  see  Jasione  peren- 


SCALLION,  a  name  for  the  Shallot;  also  used  for 
onions  that  do  not  make  good  bulbs  but  remain  with 
thick  necks,  but  generally  pronounced  and  written  scul- 
lion in  this  country.  The  word  is  connected  with  Asca- 
lonicum  {Allium  Ascalonicum) . 

SCANDIX  ( Greek,  to  sting;  in  reference  to  the  rough- 
ness of  the  fruit),  llnibelliferce.  About  10  species  of 
annual  herbs  mostly  natives  of  Europe :  Ivs.  pinnately 
decompound,  the  segments  small  and  narrow:  fls.  white, 
polygamous,  often  radiate,  usually  in  few -rayed  com- 
pound or  simple  umbels:  fr.  oblong-linear,  long-beaked, 
the  ridges  obtuse,  prominent. 

P6cten-V6neris,  Linn.  Fig.  2203.  A  hardy  garden  an- 
nual 6-12  in.  high,  with  finely  cut  Ivs.  and  small  white 
fls.  in  simple  umbels.    Eu.  — Little  grown  here. 

S.  cerefoKum,  Linn.  See  Chervil.  p_  -^^  Barclay. 

SCAPHOSfiPALUM  {Greek,  boat  and  sepal;  alluding 
to  the  form  of  the  lower  sepal).  Orchiddcew.  A  genus 
recently  separated  from  Masdevallia  upon  the  character 
of  the  lateral  sepals,  which  are  united  into  a  boat- 
shaped  organ.  In  habit  the  plants  resemble  Masdeval- 
lia, except  that  the  parts  of  the  rhizome  are  longer,  thus 
making  the  tufts  less  compact,  and  the  racemes  assume 
climbing  habits,  becoming  very  long  and  bearing  fls. 
for  months  in  succession.  The  dorsal  sepal  is  free  or 
nearly  so:  labellum  and  sepal  small.  The  genus  con- 
tains about  10  species. 

Grow  in  a  coolhouse  well  protected  from  the  sun.  Keep 
the  summer  temperature  as  low  as  possible.  Give  plenty 
of  water  when  growing.  When  at  rest,  water  sparingly 
but  do  not  allow  the  plants  to  become  entirely  dry.  Use 
as  small  a  pan  as  possible.  The  culture  is  like  that  for 
Masdevallia. 

gibherdsum,  Rolfe  (Masdevallia  gibberosa,  Reichb. 
f. ).  Lvs.  3-5  in.  long,  oblong-obovate  or  lanceolate,  ob- 
tuse: peduncle  6-10  in.  long,  warty,  bearing  a  loose  ra- 
ceme of  4-8  fls. :  dorsal  sepal  boat-shaped,  with  a  long 
tail,  dull  red,  with  strong,  greenish  ribs;  lateral  sepals 
partly  connate   in   a   concave   lamina,    then   soreading 


2263.    Scandix 
Pecten-Veneris  (X  %). 


horizontally,  vcllow,  spotted    with  red   and    ending   in 
yellowish  tails.    Colombia.    B.M.  6990. 

punctd-tum,  Rolfe  {MasdevdlUa  punctata,  Rolfe). 
Densely  tufted:  lvs.  elliptic-lanceolate,  subacute,  3-5 
in.  long:    peduncles  pendulous:  fls.  small,  dull  yellow- 


SCAPHOSEPALUM 


SCHINUS 
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ish,  thickly  speckled  with  crimson  ;  dorsal  sepal 
broadly  ovate,  concave,  strongly  5-ribbed,  ending  in  a 
stiff  incurved  tail;  lateral  sepals  spreading  horizontally, 
falcately  incurved,  with  a  filiform  process  near  the  tip. 
Colombia.    B.M.  71G5. 

Heinrich  Hasselbring  and  Wm.  Mathews. 

SCARBOROUGH  LILY.    Vallota  purpiirea. 

SCARLET  BUSH.    Eamelia. 

SCARLET  LIGHTNING.    Ujchnis  C'halcedonica. 

SCARLET  PLUME.     Euphorbia  fulgens. 

SCARLET     RUNNER.      A    red-flowered    variety   of 
Phaseolus  miiltiflorus. 


SCENTED    VERBENA.      A    name    found 
books  for  the  Lemon  Verbena.     See  Lippia. 


m    some 


SCHAUfiRIA  (after  J.  C.  Schauer,  professor  at 
Greifswald,  1813-1848).  Acanthdeece.  Erect,  half- 
shrubby  herbs,  with  entire  Ivs. :  lis.  yellow  or  red,  in  a 
terminal  thyrse  or  spike;  calyx  5-parted,  segments 
linear  or  setaceous;  corolla-tube  long,  gradually  broad- 
ened upward;  limb  2-lipped,  the  upper  lip  interior  nar- 
row, entire  or  emarginate,  erect,  lower  lip  cut  into  3 
subequal,  recurved  segments;  stamens  2  each,  with  2 
parallel  anthers,  about  as  long  as  the  upper  lip; 
aborted  stamens  wanting;  style  filiform:  ovary  seated 
on  a  disk,  2-loculed,  with  2  seeds  in  each  locule.  About  8 
species  from  Brazil.  Closely  related  to  Jacobinia,  from 
which  it  differs  by  the  equal  parallel  anther  cells.  It  is 
distinguished  from  Anisacanthus  by  its  setaceous  calyx- 
lobes,  and  from  Fittonia  by  its  habit. 

flavicoma,  N.  E.  Brown  {Justicia  fldva,  Hort.,  not 
Kurz.).  Fig.  2264.  Half-shrubby  plants,  with  erect, 
branched  stems,  up  to  4  ft.  high:  Ivs.  opposite,  petio- 
late,  ovate  to  ovate-lanceolate,  shining  green,  undulate: 
fls.  light  yellow,  IK  in.  long,  borne  in  erect,  feathery 
panicles;  calyx-lobes  long,  subulate,  glandular-hairy, 
persistent  after  the  corolla  has  fallen.  Autumn.  Brazil. 
B.M.  2816  (as  Justicia  calyeofricha).  B.R.  12:1027  (as 
Justicia  flavicoma).  L.B.C.  20:1921  (as  Justicia  calli- 
tricha) .  —  This  plant  has  been  confused  with  S.  caly- 
cdtricha,  Nees,  and  has  long  been  cultivated  under  that 
name.  S.  calycdtricha,  Nees,  has  a  smooth  calyx  and 
broader  ovate  Ivs.  which  are  very  obtuse  or  subcordate 
at  the  base.  Heinrich  Hasselbring. 

SCHEfiLEA  (after  Scheele,  distinguished  German 
chemist).  Palmdcew.  About  10  species  of  pinnate  palms 
from  tropical  South  America.  They  are  spineless,  tall 
or  dwarf:  leaf -segments  arranged  in  regular  series  or 
grouped,  linear,  in  young  plants  unequally  and  obtusely 
2-cut  at  the  apex:  fls.  yellowish,  dicecious  or  monoecious, 
the  males  very  numerous  in  the  upper  part  of  the 
branches,  the  females  few  or  solitary  in  the  lower  part 
and  sometimes  peduncled;  petals  of  the  males  long- 
club-shaped  or  cylindrical ;  stamens  6,  shorter  than  the 
petals:  fr.  1-3-seeded. 

butyr^cea,  Karst.  This  species  is  cult,  in  S.  Calif. 
Franceschi  remarks  that  it  comes  from  Venezuela  and 
is  a  magnificent  palm  with  the  habit  of  Attalea.  H.  A. 
Siebrecht  writes  that  it  is  rare  in  cultivation  and  that  it 
is  more  interesting  than  beautiful.  On  account  of  its 
large  stem  base  or  crown,  it  requires  so  large  a  pot  or 
tub  for  the  size  of  the  plant  that  it  does  not  make  a 
very  ornamental  subject.  W.  M. 

SCHEfiRIA  (Frederick  Scheer  presented  the  original 
species  to  the  Royal  Botanic  Gardens  at  Kew,  he  hav- 
ing received  them  in  1850,  through  J.  Potts,  from  Chi- 
huahua, Mexico).  Gesnerdcew.  A  name  proposed  for 
four  Mexican  and  tropical  American  herbs  which  are 
now  referred  to  Achimenes  (which  see).  From  Achi- 
menes.  Seaman,  its  founder,  distinguished  it  "by  its 
truly  infundibuliform,  not  bilobed,  stigma."  In  habit, 
the  genus  suggests  Achimenes  hirsuta,  A.  joedunculata 
and  A.  multiflora  (see  p.  18,  Vol.  I).    In  the  American 


trade  one  species  is  offered,  S.  Mexicd,na,  Seem.  (S.  cce- 
ruUscens,  Hort. ),  now  more  properly  known  as  Achi- 
menes Scheerii,  Hemsl.  Stem  erect,  hairy:  Ivs.  ovate, 
hairy,  dentate,  stout-stalked,  opposite:  fls.  solitary  in 
the  axils,  stalked,  the  corolla  2-2K  in.  long,  the  tube 
inclined  or  drooping  and  curved,  the  wide-spreading  5- 
lobed  limb  blue-Durple.  Lvs.  with  a  metallic  luster. 
B.M.  4743.  L.  H.  B. 


2264.   Schaueria  flavicoma  (X  3^). 

Chiefly  known  to  the  trade  under  the  name  of 

Justicia  flava. 

SCHlMA  (said  to  be  an  Arabian  name).  TernstrHmi- 
dcece.  About  9  species  of  tender  evergreen  trees  and 
shrubs,  with  5-petaled  white  fls.  about  13^  in.  across. 
Here  belongs  a  neat  little  tea-like  shrub  about  2  ft. 
high,  known  to  the  trade  as  Gordonia  Javanica.  Schi- 
ma  and  Gordonia  are  closely  related  genera,  distin- 
guished by  Bentham  and  Hooker  as  follows:  Schima 
has  inferior  radicles,  sepals  scarcely  unequal,  ovules  few 
in  each  locule  and  laterally  affixed ;  Gordonia  has  supe- 
rior radicles,  sepals  markedly  unequal,  ovules  numerous 
in  each  locule  and  pendulous. 

Other  generic  characters  of  Schima:  peduncles  1-fld., 
lasually  erect:  fls.  solitary,  in  the  axils  or  the  upper  ones 
crowded  in  a  short  raceme;  petals  connate  at  the  base, 
imbricate,  concave;  stamens  numerous:  ovary  5-celled 
(rarely  4-  or  6-celled) ;  stigmas  broad  and  spreading: 
capsule  woody:  seeds  flat,  kidney-shaped. 

Nor6nli8e,  Reinw.  (Gordonia  Javanica,  HoU.).  Tender 
evergreen  shrub,  2  ft.  high  or  perhaps  more,  branched, 
glabrous:  lvs.  alternate,  elliptic-lanceolate,  coriaceous, 
entire:  fls.  solitary  in  the  axils,  white,  1}4  in-  across, 
shorter  than  the  lvs. ;  petals  obovate.  Java.  B.M.  4539. 
—A  good  pot-plant  for  the  warmhouse.  Readily  in- 
creased by  cuttings.  w.  M. 

SCHlNUS  (Greek  name  for  the  Mastic-tree,  Pistacia 
Lentiscus;  applied  to  this  genus  on  account  of  the  resi- 
nous, mastic-like  juice  of  some  species).  Anacardidcece. 
Resinous,  dioecious  trees,  with  alternate,  pinnate  lvs., 
sessile  Ifts.,  axillary  and  terminal  bracteate  panicles, 
small  whitish  fls.  with  short,  5-lobed  calyx,  5  imbricated 
petals,  broad  annular  disk,  and  10  stamens:  fr.  a  glo- 
bose drupe.  About  17  species,  all  South  American  ex- 
cept one  in  the  Sandwich  Islands,  one  in  Jamaica  and 
one  in  St.  Helena.  Only  two  are  cultivated;  they  are 
semi-tropical  and  grown  in  the  warmhouse  at  the  East 
and  in  north  Europe,  in  the  open  at  the  South  and  in 
Calif,  as  far  north  as  the  San  Francisco  Bay  region. 

Molle,  the  old  generic  name,  is  from  Mulli,  the  Peru- 
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vian  name  ot  S.  Molle,  and  not,  as  sometimes  supposed, 
Latin  molle,  soft,  which  would  not  be  applicable  in  this 
case. 

M611e,  Linn.  Peruvian  Mastic-teee.  Californian 
Pepper-tree.  Figs.  2265,  2266.  Evergreen  tree,  20  ft. 
and  more,  with  I'ounded  outline  and  graceful,  pendulous 
branchlets  when  not  trimmed:  Ivs.  9  in.  or  more  long, 
glabrous,  of  many  alternate,  linear-lanceolate  Ifts.  1)^- 
2  in.  long:  fls.  in  conical  panicles,  yellowish  white; 
ripe  fruits  the  size  of  peppercorns  (whence  the  popular, 
but  misleading,  Californian  name),  of  a  beautiful  rose- 
color.  Peru.  G.F.  8:505.  R.H.  1889,  p.  225.  G.C.  III. 
17:588,589.  Gn. 25,  p.  418.  B.M.  3339. -In  southern  and 
middle  California  more  extensively  cultivated  than  any 
other  ornamental  tree  except,  perhaps,  the  Blue  Gum 
{BHcalyptus  globulus),  and  thriving  best  in  the  warm 
interior  valleys,  though  hardy  on  the  coast  at  San  Fran- 
cisco. Valued  as  a  lawn  and  avenue  tree;  often  planted 
as  a  street  tree,  for  which,  however,  it  is  un- 
suited,  being  too  spreading  and  branching  ^  ^i.. 

too  low.  Jl/o^Ze  was  a  generic  name  used  by 
Tournefort,  and  placed  in  apposition  with 
Schinus  by  Linnaeus  (explained  above). 

terebinthifdlius,  Raddi,  with  racemose 
fls.  and  Ivs.  composed  of  seven  broader, 
somewhat  serrated  Ifts.,  is  sparingly  met 
with  in  cult,  in  S.  Calif.,  and  proves  hardy 
in  San  Francisco.    Brazil. 

dep6ndeiis,  Ortega  {Davaua  dependens, 
DC),  is  a  shrub  or  small  tree,  with  more 
or  less  drooping  branches:  Ivs.  %-\  in. 
long,  oblong  or  obovate:  fls.  yellow,  1  line 
long,  produced  in  great  numbers  in  ra- 
cemes about  as  long  as  the  leaves.  West- 
erns. Amer.  B.M.  7406.  B.R.  19:1568  (Davaua  ovata); 
19:1573  {B.  dependens);  29:59  (D.  longifolia).- The 
genus  Duvaua  was  distinguished  from  Schinus  chiefly 
by  its  simple  foliage,  but  it  is  now  considered  a  sub- 
genus of  Schinus.  jog,  burtt  Davy. 

Schinus  Molle  is  everywhere  present  in  southern 
California,  where  it  attains  a  height  of  50  ft.  and  sows 
itself.  It  was  a  great  thing  for  this  region  in  years  past 
before  the  water  systems  had  reached  their  present  eiii- 
ciency.  Now  the  poor  Pepper-tree  is  under  a  ban,  and 
justly  so.  Next  to  an  oleander  the  black  scale  loves  a 
Pepper-tree.  Hence  the  Pepper-trees,  being  large  and 
numerous,  have  been  indirectly  a  serious  menace  to  the 
orchards  of  citrous  fruits.  Thousands  of  old  trees,  2-3 
ft.  in  diameter,  have  been  cut  during  the  past  year  be- 
cause of  their  proximity  to  orange  orchards.  At  least 
one  nurseryman  has  actually  refused  to  sell  Pepper- 
trees  to  people  who  ordered  them.  Los  Angeles  boasts 
some  magnificent  avenues  of  them.  (S.  terebinthifolius 
is  but  little  known  in  this  region,  the  tallest  tree  being 
only  15  ft.  as  yet,  but  it  is  likely  to  be  extensively 
planted  in  the  near  future.  Ernest  Braunton. 

SCHISMATOGLOTTIS  (Greak,  falling  tongue;  refer- 
ring to  the  fact  that  the  limb  of  the  spathe  soon  falls 
off).  Ardcece.  The  plants  which  bear  this  uncomfor- 
table name  are  amongst  the  finest  variegated  foliage 
plants  in  the  Arum  family,  and  hardly  if  at  all  inferior 
in  beauty  and  ease  of  culture  to  the  popular  Dieffen- 
bachias,  which  they  closely  resemble.  They  are  tender 
plants  used  for  the  decoration  of  warm  conservatories, 
but  they  have  been  successfully  grown  by  skilled  ama- 
teurs in  living  houses,  where  a  day  temperature  of  70° 
could  ))e  maintained  throughout  the  winter.  The  genus 
contains  about  15  species,  mostly  natives  of  the  Malay 
Archipelago.  They  have  stoloniferous  rhizomes  and  the 
caudex  lies  on  the  ground.  The  leaves  are  large,  ovate 
or  lanceolate,  banded  or  blotched  with  white  or  pale 
yellow.  The  brightness  of  the  colors  in  variegated 
plants  largely  depends  upon  culture.  Fls.  unisexual; 
fertile  males  with  2-3  short  stamens,  truncate  at  the 
apex;  sterile  males  with  staminodes  destitute  of  pollen: 
female  fls.  with  2-4 pistils:  ovary  1-loculed;  ovules  ana- 
tropous  :  berries  oblong,  green,  yellowish  or  scarlet. 
Engler  in  DC.  Monog.  Phaner.  vol.  2,  1879.  For  culture, 
see  Dieffenbachia.  See  also  Philodendron,  to  which  the 
genus  is  somewhat  closely  allied, 
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2265.    Schinus  Molle,  the  California  Pepper-tree. 


A.  Lvs.    lanceolate  -  oblong ,    base   not 
heart-shaped. 

B.  Petiole  longer  than  blade 1. 

BB.  Petiole  shorter  than  blade 2. 

AA.  Z/vs.  ovate,  base  heait-shaped. 
B.  Foliage  banded  with  white. 

C.  Petiole  about  as  long  as  blade.. 3. 
cc.  Petiole  twice  as  long  as  blade.  .4^. 
BB.  Foliage  blotched  with  white. 

c.  3Iore  green  than  white 5. 

CC.   More  tvhite  than  green 6. 


Lavalleei 
variegata 


erispata 
pieta 

Neogruineensis 
pulchra 


1.  Lavdlleei,  Linden.  Lvs.  lanceolate  or  lanceolate-ob- 
long, rounded  or  narrowed  at  the  base  but  not  cordate, 
blotched  with  silvery  white,  some  of  the  blotches  much 
larger  than  others  ;  petiole  6-8  in.  long;  blade  5-7  x 
iy&-2%  in.;  sheath  reddish.  Malaya.  I. H.  28:418.- Var. 
immaculd,ta  (var.  Lansbergidna,  Linden)  differs  in 
having  purple  sheaths  and  leaf -stalks,  and  foliage  green 
above,  dark  wine-purple  below.  Var.  parpiirea  is  a 
Sumatran  form  with  foliage  blotched  gray  above  and 
dark  wine-purple  beneath. 

2.  variegata,  Hook.  Lvs.  oblong-lanceolate,  obtuse 
or  rounded  at  the  base,  long -cuspidate  at  apex,  dark 
green  above,  marked  whitish  along  the  midrib;  petiole 
3-4  in.  long  or  less  than  half  the  length  of  the  blade. 
Borneo.  This  has  been  confused  in  the  trade  with  S. 
Neoguineensis. 

3.  erispata,  Hook.  Lvs.  5-7  in.  long,  leathery,  ovate- 
cordate,  with  rounded  basal  lobes,  dull  green  above  with 
2  whitish,  irregular,  nearly  parallel  bands  extending 
from  base  to  apex  and  about  half-way  between  midrib 
and  margin.    Borneo.    B.M.  6576. 

4.  pieta,  Schott.  Lvs.  ovate-cordate,  the  basal  lobes 
short,  but  the  sinus  deep,  dark  green  above,  marked 
with  lacerated  glaucous  spots  at  the  middle,  on  each 
side  of  the  midrib  and  between  the  nerves;  petiole  8-16 
in.  long;  blade  6-7  in.  long.    Java. 

5.  Neoguine6nsis,  N.  E.  Br.  (S.  varieg&ta,  Hort.,  not 
Hook.).  Lvs.  ovate-cordate,  bright  green,  irregularly 
blotched  with  pale  yellowish  green,  the  total  mass  of 
green  being  greater  than  the  variegation;  petiole  9-12 
in.  long;  blade  8-9  x  5-5%  in.  New  Guinea.  I.H. 
27:380  as  Calocasia  Neoguineensis,  the  variegation  be- 
ing a  bright  creamy  white. 

6.  pulchra,  X.  K.  Br.  {S.  decora.  Bull.).  Lvs.  ovate, 
oblifiucly    cordate,    irregularly    blotched    with    silvery 
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■white,  the  total  mass  of  green  being  less  than  the  varie- 
gation; petiole  3-4K  in.  long;  blade  4-5  x  l%-2}4  in. 
Borneo.  I.H.  31:520.  G.C.  II.  24:361.-6\  decora,  var. 
Wittmani(ina,  was  offered  in  1893  by  John  Saul,  Wash- 
ington, D.  C. 

S.  Roehelinii,  Pitcher  &  Manda,  1895,  p.  138.  "Lvs.  beauti- 
fully marked  with  silvery  white  in  a  broad  feathery  varieea- 
tion.  Only  the  center  and  edge  of  the  leaves  are  plain  light 
green.  The  plant  is  compact,  free-growing,  with  thick  leaves 
as  enduring  as  those  of  a  rubber  tree.  A  fine  house  plant.'' 
This  plant  is  imperfectly  known.  It  is  figured  in  Pitcher  & 
Manda's  catalogue  1895:141  as  S.  Roelielinii,  and  the  same  thing 
is  used  in  A.G.  19:589  (1898)  as  S.  picta  and  in  V.  M.  23:71 
(1899)  as  S.  crispata.  The  plant  so  pictured  is  distinct  from 
any  species  described  above.  There  is  more  white  than  green 
in  the  leaf,  only  the  edges  and  midrib  portion  being  green. 
Some  growers  believe  it  to  be  a  sport  of  S.  crispata.— 
S.  Seemanii,  Hort.  Bull.,  was  advertised  by  the  U.  S.  Nursery 
Oo.  1895,  but  seems  unknown  to  botanists.— S.  Sianimsis,  Hort. 
Bull,  still  in  cultivation,  but  imperfectly  known  to  botany. 
Possibly  a  species  of  Aglaonema.  W'.  M. 

SCHIZaiA  (Greek,  to  split).  Schizcedcece.  A  genus 
of  small  ferns  with  twisted  grass-like  lvs.  and  sedge- 
like sporophylls  formed  of  a  cluster  of  closely  com- 
pacted pinnsB,  each  with  two  rows  of  sporangia,  which 
in  common  with  the  family  are  pear-shaped,  with  an 
apical  ring,  opening  by  a  vertical  fissure. 

pusilla,  Pursh.  Our  only  native  species,  growing  in 
sand  barrens  mainly  in  New  Jersey.  Lvs.  an  inch  long, 
grass-like:  sporophylls  2-3  in.  long,  with  6-8  closely 
compacted  divisions,  forming  a  spike  at  the  apex. 
Known  locally  as  Curly-grass.  The  prothallus  only  re- 
cently studied  is  found  to  resemble  protonema,  being 
filamentous  rather  than  thallose  as  in  ordinary  ferns. 

L.  M.  Underwood. 


2266.    Foliaee  and  fruit  of  California  Pepper-tree— 
Schinus  Molle  (X  3^). 

SCHIZANDRA  (Greek,  schizein,  to  cleave,  and  aner, 
andros,  man,  stamen;  referring  to  the  cleft  or  separate 
anther-cells).  Including  SpJuerdstema  and  Maximo- 
wicsia.  Maqnoliclcece.  Ornamental  deciduous  twining 
shrubs,  with'  alternate,  simple  lvs.,  white,  yellowish  or 
red,  not  very  conspicuous  fls.  on  slender,  drooping  pedi- 


cels and  showy  scarlet  or  black,  berrj'-like  fr.  in  droop- 
ing racemes.  The  Asiatic  jS'.  Chinensis  is  hardy  north, 
while  the  native  S.  coccinea  can  only  be  grown  south. 
They  may  be  used  for  covering  rocks,  trees,  shrubs  or 
fences,  and  seem  to  thrive  best  in  partly  shaded  and 
somewhat  moist  places  in  a  porous,  sandy  loam.  Prop. 
by  seeds,  by  greenwood  cuttings  under  glass,  root- 
cuttings  or  layers,  and  also  by  suckers.  Six  or  7  spe- 
cies, chiefly  in  E.  Asia,  from  India  to  N.  China  and 
Japan,  1  species  in  N.  America.  Lvs.  exstipulate,  usually 
ovate:  fls.  slender-stalked,  in  few-fld.  axillary  clusters, 
dicEcious  or  monoecious ;  sepals  and  petals  9-12,  not  dif- 
fering; stamens  5-15,  more  or  less  connate;  carpels 
numerotis,  imbricated  in  the  fl.,  developing  into  berries 
disposed  on  the  elongated  filiform  receptacle,  forming 
a  drooping  raceme.  The  fruits  of  the  Asiatic  species 
are  eaten  in  their  native  countries. 

coccinea,  Michx.  High  climbing  shrub:  lvs.  slender- 
petioled,  ovate  or  oval,  acuminate,  entire  or  obscurely 
denticulate,  glabrous,  2-3K  in.  long:  fls.  monoecious, 
crimson  purplish,  %-]4  in.  across;  stamens  5,  connate 
into  a  5-lobed  disk  with  the  anther-cells  widely  sepa- 
rated: berries  scarlet,  forming  a  loose  raceme  2-3  in. 
long.    June.    S.  C.  to  E.  Tex.    B.M.  1413. 

Chinensis,  Baill.  (Maximowiczia  Sinensis,  Rupr. ). 
Climbing  to  25  ft. :  lvs.  broadly  oval  or  ovate,  acute  or 
acuminate,  remotely  denticulate,  dark  green  and  shin- 
ing above,  glabrous  except  at  the  veins  beneath,  2-4  in. 
long;  petiole  14-1%  in.  long:  fls.  dioecious,  pinkish 
white,  K  in.  across,  fragrant;  stamens  5,  divided  at  the 
apex:  berries  scarlet,  forming  a  rather  dense  raceme 
1-4  in.  long.  May,  June.  Japan,  N.  China,  Amurland. 
Gt.  12:382.  F.S.  15:1594.  Gn.  G,  p.  583.  M.D.G. 
1899:568.  — The  very  showy  fruit  ripens  end  of  August; 
to  secure  it  both  sexes  must  be  planted  together. 

S.  nigra,  Maxim.  Similar  to  the  preceding:  lvs.  smaller, 
qtute  glabrous:  fls.  white:  fr.  bluish  black.  Japan.  Seems 
more  tender  than  S.  Chinensis.  — S.  propinqua.  Hook.  f.  & 
Thorn.  ( Sphserostema  propinquum,  Blume).  Lvs.  ovate  to 
ovate-lanceolate,  about  4  in.  long  on  ^2-in.  long  petioles:  fls. 
pale  yellowish:  fr.  scarlet,  forming  racemes  to  6  in.  long. 
Himalayas.  B.M.  4614.  For  cult,  in  subtropical  regions  or  in 
the  warm  greenhouse.  ALFRED  Rehder. 

SCHIZANTHUS  (Greek,  split  and  flower;  from  the 
incised  corolla).  Solandcect.  Butterfly  Flower. 
About  6  species  of  annual  herbs  from  Chile,  with  mostly 
finely  cut  leaves  and  terminal  open  cymes  of  variously 
and  highly  colored  fls. :  calyx  5-cleft,  the  lobes  linear, 
corolla  tubular;  limb  wide-spreading,  oblique,  plicate, 
somewhat  2-lipped,  laciniate;  stamens  2,  exserted: 
seeds  numerous,  small.  These  dainty  plants  are  of  easy 
culture  in  any  good  garden  soil.  They  are  also  useful  as 
pot-plants  for  spring  flowering,  the  seed  being  sown  in 
early  fall  and  the  plants  kept  in  a  light  house  and 
given  plenty  of  root  room  as  they  need  it. 
A.  Corolla-tube  as  long  as  the  calyx:  stamens  short- 
exserted. 
B.  The  middle  segment  of  the  anterior  lip  of  the  corolla 
notched  at  siimmit. 

reWsus,  Hook.  Stem  2  ft.  high :  lvs.  pinnatisect,  with 
the  segments  entire,  dentate  or  pinnatifld:  fls.  in  the 
type  deep  rose,  with  the  large  middle  segment  of  the 
upper  lip  orange  except  at  the  tip;  the  lateral  segments 
of  the  posterior  lip  falcate,  acute,  linear,  longer  than 
the  middle  segment.  B.M.  3045.  B.R.  18:1544.-The 
portions  of  the  flower  which  are  rose-colored  in  the 
type  are  white  in  var.  ^Iba. 

BB.    The  middle  segment  of  the  anterior  lip  not  notched 
at  apex. 

Gr&hami,  Gill.  Lvs.  1-2-pinnatisect;  segments  entire 
or  dentately  pinnatifld:  fls.  typically  lilac  or  rose,  with 
the  middle  half  of  the  middle  segment  of  the  anterior 
lip  yellow  or  orange;  the  lateral  segments  of  the  pos- 
terior lip  falcate,  linear,  acute,  shorter  than  the  middle 
segment.    B.M.  3044.    R.H.  1843:529. 

AA.    Corolla-tube  shorter  than  the  calyx:  stamens  long- 

exserted. 

pinn^tus,    Ruiz    and    Pav.  {S.   pdrrigens,    Grab.     S. 

Priestii,  Paxt.).    Fig.  2267.    The  most  variable  of  the 

species,  with  many  horticultural  forms    distinguished 
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by  height  of  stem  and  color  markings  of  the  fls. 
Typically  2  ft.  high:  Ivs.  1-2-pinnatisect;  the  segments 
entire,  dentate  or  incisely  pinnatifld:  lis.  varying  in 
depth  of  color,  the  lower  lip  usually  violet  or  lilac;  the 
upper  paler,  its  middle  section  with  a 
yellow  blotch  at  its  base  and  spotted 
with  purple  or  violet.  B.M.  2404,  2521 
(as  S.  porrigens).  B.R.  9:725;  18: 
1562  (as  var.  /twrni/is).— Var.  nana, 
Hort.,  is  somewhat  lower  -  growing. 
Var.  niveus,  Hort., 
has  pure  white  fls. 
Var.  oculatus,  Hort., 
has  a  purplish  black 
blotch  surrounded 
with  yellow  at  the 
base  of  the  middle 
segment  of  the  upper 
lip  or  with  the  typical 
yellow  portion  dotted 
with  small  dark  pur- 
ple spots.  B.H.  1862: 
451.  Var.  papilio- 
ulceus,  Hort.,  has  a 
central  coloring 
somewhat  as  var. 
oculattis,  with  the 
general  color  of  the 
flower  marbled  in 
various  shades.  Var. 
tigridioides,  Hort.,  is 
also  cultivated. 

F.W.  Barclay 

SCHIZOCODON 

(Greek,  cut  bell ;  re- 
ferring to  the  fringed 
corolla).  Diapensi- 
dcece.  Schizocodon 
soldanelloides  is  a 
pretty  alpine  plant 
from  Japan  with 
rosy  flowers  fringed 
like  the  well-known 
Soldanellas  of  the 
Alps.  It  may  be  readily  distinguished  from  Soldanella 
(which  is  a  member  of  the  primrose  family)  by  the 
leaves  being  toothed,  and  the  stamens  4  instead  of  5. 
The  name  "  Fringed  Soldanella  "  has  been  proposed  for 
Schizocodon,  but  all  Soldanellas  are  fringed.  "Fringed 
Galax  "  would  be  better,  as  Galax  is  the  nearest  relative, 
Schizocodon  being,  in  fact,  the  Japanese  representative 
of  the  American  Galax.  The  leaves  of  Schizocodon  are 
sometimes  more  or  less  bronzy,  like  those  of  Galax,  but 
their  form  is  not  so  pleasing.  The  plant  is  only  a  few 
inches  high,  and  the  fls.  are  borne  to  the  number  of  4-6 
on  a  scape.  The  scapes  are  numerous  and  the  fls.  about 
1  in.  across.  Since  1892  this  plant  has  excited  an  amount 
of  interest  comparable  to  that  caused  by  the  introduc- 
tion of  Shortia,  in  1889. 

Schizocodon  is  distinguished  from  allied  genera  by 
the  following  characters:  corolla  funnel-shaped,  5-lobed, 
the  lobes  fimbriate;  stamens  aflixed  between  the  lobes 
of  the  corolla,  and  separate  from  the  staminodes,  which 
are  long  and  linear.  Other  characters :  ovary  3-loculed : 
capsule  globose,  3-cornered,  loculicidally  3-valved :  seeds 
numerous. 

soldanelloides,  Sieb.  &  Zucc.  Fringed  Galax.  Pig. 
2268.  Hardy,  tufted,  alpine  plant  a  few  in.  high:  Ivs. 
leathery,  evergreen,  long-stalked,  the  blade  roundish, 
wedge-shaped  or  subcordate  at  the  base,  coarsely 
tootlied,  the  teeth  apiculate:  fls.  nodding;  sepals  5, 
oblong,  obtuse;  corolla  deep  rose  in  center  passing  into 
blush  or  white  at  the  edges;  staminodes  linear.  Japan. 
B.M.  7:tI6.  Gn.  44:934.  G.C.  III.  13:415.  G.M.  36:206. 
J.H.  III.  34:323.  V.  20:119.-This  is  probably  the  only 
species  in  the  genus,  as  S.  uniflorus  is  Shortia  and  S. 
ilicifollus  is  thought  to  be  a  variety  of  Schizocodon 
soldanelloides,  with  more  variable  Ivs.  and  fls.  ranging 
from  red  to  white.  Offered  by  many  European  dealers, 
and  by  one  or  two  Americans ;  little  known  here. 

W.  M. 


2267.    Schizanthus  pinnatus  (X  z^). 


SCHIZOLOBIUM  (Greek,  to  cleave  and  hull;  alluding 
to  the  manner  of  dehiscence).  Legumindsce.  About  2 
species  of  South  American  trees,  with  large  bipinnate 
leaves,  with  numerous  small  leaflets,  and  fls.  in  axillary 
racemes  or  terminal  panicles.  Calyx  obliquely  turbi- 
nate; segments  imbricated,  reflexed;  petals  5,  clawed, 
ovate  or  roundish,  imbricated  ;  stamens  10,  free;  fila- 
ments somewhat  scabrous  at  the  base:  ovary  adnate  to 
the  tube  of  the  calyx:  pod  1-seeded.  The  following  has 
been  introduced  into  S.  Calif,  by  Franceschi,  who  writes 
that  it  has  not  yet  proved  a  success. 

exc61sum,  Vog.  A  large  Brazilian  tree,  with  fern-like 
bipinnate  leaves  about  4>2  ft.  long,  with  the  ultimate 
Ifts.  about  114  in.  long:  fls.  yellow,  in  large  panicles. 
R.H.  1874,  p.  113.  Y.  W.  Barclay. 

SCHIZ0N0TUS(Greek,sc7H'so,to  split,  and  tio^os, back: 
the  capsules  were  thought  to  split  on  the  back,  which, 
however,  is  not  the  case).  RosAcew  (Syn.  Holodiscus). 
The  name  Holodiscus  (meaning  an  entire  disk)  may  be 
recommended  for  this  genus  instead  of  Schizonotus,  to 
avoid  confusion,  since  the  latter  name  has  been  used  for 
two  other  genera.  Ornamental  free-flowering  deciduous 
shrub,  with  alternate,  pinnately  lobed,  petioled  Ivs.  and 
small,  whitish  fls.  in  ample  showy  panicles:  fruit  insig- 
nificant. Very  graceful  plants,  with  their  drooping 
feathery  panicles  of  creamy  white  fls.,  and  well  adapted 
for  borders  of  shrubberies  or  for  single  specimens  on 
the  lawn,  but  not  quite  hardy  north.  They  grow  in  al- 
most any  well-drained  soil,  and  do  best  in  a  sunny  posi- 
tion. Prop,  by  seeds  usually  sown  in  boxes  in  fall  and 
only  slightly  covered  with  soil,  or  by  layers;  sometimes 
also  increased  by  greenwood  cuttings  under  glass  taken 
with  a  heel,  but  usually  only  a  small  percentage  of 
them  take  root.  Two  or  perhaps  only  one  species  from 
Oregon  to  Columbia.  Lvs.  without  stipules:  calyx  5- 
cleft,  almost  rotate  ;  petals  5 ;  stamens  about  20: 
ovaries  5,  surrounded  by  an  entire  disk,  developing  into 
5  distinct  pubescent  1-seeded  akenes.  Formerly  usually 
referred  to  Spirtea,  but  it  shows  closer  afiinity  to  Cer- 
cocarpus  and  other  genera  of  the  Potentilleae  group.  If 
all  forms  of  this  genus  are  united  in  one  species  it  must 
bear  the  name  Schizonotus  argenteus,  Kuntze.  By 
some  the  genus  is  still  retained  with  Spiraea. 


2268.    Schizocodon  soldanelloides  (X  K). 

discolor,  Raf .{Holodiscus discolor,  Maxim. ) .  Fig. 2269. 
Shrub,  20  ft.,  hardy  with  protection  in  Mass. :  lvs.  ovate 
or  oblong,  truncate  or  narrowed  at  the  base,  pinnately 
lobed,  usually  glabrous  above,  pubescent  or  tomentose 
beneath,  }^-3  in.  long:  fls.  creamy  white,  small,  in 
ample  panicles.  July.  Oregon  to  Guatem.,  east  to 
Colo.     Gn.  45,  p.  56;    47,  p.  188;    49,  p.  104;    50,  p.  278. 
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G.C.  III.  25:21.  — A  very  variable  species,  of  which  the 
following  are  perhaps  tlie  most  important  forms:  Var. 
ariaefdlius,  J.  G.  Jack  (Spiraa  aricefdlia,  Urn.).  Large 
shrub,  with  arching  branches:  Ivs.  usually  truncate  at 
the  base,  ovate,  with  dentate  or  entire  lobes,  palo  green 
and  pubescent  beneath:  panicle  drooping,  ample  to  10 
in.  long.  B.R.  I(;:i:iG.").  G.F.  4:617.  Var.  Purshianus, 
Rehd.  (Sp.  discolor,  Pursh).  Similar  to  the  former, 
but  Ivs.  whitish-tomentose  beneath.  Var.  fissus,  Rehd. 
(Sp.  fissa,  Lindl.,  and  pi-obably  Holodlscus  austrdlis, 
Heller).  Similar  to  var.  ari(vfolius  in  habit,  but 
smaller:  Ivs.  crenate  at  the  base,  narrower,  with  entire 
lobes,  whitish-tomentose  beneath  ;  panicle  drooping, 
loose,  to  5  in.  long.  Var.  dumdsus,  Dippel  {Sp.  dii- 
mbsa,  Nutt.  Sp.  Boiirsieri,  Carr. ).  Erect  shrub,  8  ft. 
high:  Ivs.  cuneate,  coarsely  toothed,  pubescent  above, 
whitish-tomentose  beneath,  J^-1  in.  long:  panicle  erect, 
rather  small  and  dense.  R.H.  1859,  p.  519.  This  last 
form  is  the  least  desirable  as  an  ornamental  plant. 

S.  purpurdscens,  Gray,  is  Solanoa  purpuraseens  Greene,  a 
Californian  Asclepiad,  not  in  ciilt.  It  is  a  perennial  with  as- 
cending stems  1  ft.  high,  cordate-ovate  Ivs.,  and  small  red-pur- 
ple lis.  in  compact  umbels. — S.  tomentosus,  Lindl. =Sorbaria 
Lindleyana  Alfred  Rehder. 

SCHIZOPllTALON  (Greek,  ^ciit  and  jyetal;  in  refer- 
ence to  the  pinnately  cut  petals).  Criiciferw.  A  genus 
of  possibly  5  species  of  annual  herbs  from  Chile,  with 
alternate,  sinuate,  dentate  or  pinnatifid  leaves  and  pur- 
ple or  white  flowers  in  terminal  racemes.  The  main  ge- 
neric character  lies  in  the  shape  of  the  petals,  which  are 
flat  and  pinnately  cut  into  regular  segments. 

WAIkeri,  Sims.  Plant  1-2  ft.  high:  Ivs.  sessile,  sinu- 
ate, dentate,  the  upper  linear  :  fls.  white,  fragrant. 
B.M.  2:!79.  R.H.  1880,  p.  355. -A  very  pretty  annual  of 
quick  growth  P,  i^,  Barclay. 

SCHIZOPHRAGMA  (Greek,  scUzein,  to  cleave,  and 
phragma,  wall:  the  inner  layer  of  the  wall  of  the  valves 
is  cleft  into  fascicled  fibers).  Saxifragdcece.  Ornamen- 
tal climbing  deciduous  shrub  with  opposite,  long-peti- 
oled,  rather  large,  dentate  leaves,  and  loose  terminal 
cymes  of  small  white  flowers  with  enlarged  sterile  ones 
at  the  margin.  It  has  beautiful  bright  green  foliage 
and  attractive  flowers.  The  plant  is  useful  for  covering 
walls  and  trunks  of  trees.  It  clings  firmly  by  means 
of  aerial  rootlets.  Hardj'  north  as  far  as  New  York 
city.  It  thrives  best  in  rich,  moderately  moist  soil  and 
partial  shade,  but  also  does  well  in  full  sun.  Prop,  by 
seeds  or  greenwood  cuttings  under  glass ;  also  by  layers. 
Like  Hydrangea  pefiolaris,  young  plants  produce  small 
Ivs.  and  make  little  growth  if  iinsupported  and  suffered 
to  trail  on  the  ground.  One  species  in  Japan  and  an- 
other in  China,  allied  to  Hydrangea  and  Decumaria:  fls. 
in  loose  cymes;  sepals  and  petals  4-5;  stamens  10;  style 
1:  ovary  4-5-loculed:  marginal  sterile  fls.  consist  only 
of  one  large  white  sepal,  terminating  the  branchlets  of 
the  inflorescence:  fr.  a  small,  10-ribbed  capsule. 

hydrangeoides,  Sieb.  &  Zucc.  Climbing  Hydrangea. 
Climbing  to  30  ft.  and  more  :  Ivs.  on  petioles  2-3-in. 
long,  reddish,  orbicular  or  broadly  ovate,  shortly  acumi- 
nate,rounded  or  cordate  atthe  base, remotely  and  coarsely 
dentate,  bright  green  above,  pale  beneath,  almost  gla- 
brous, 2-4  in.  long:  cymes  peduncled,  8  in.  broad; 
marginal  fls.  pedicelled,  consisting  of  an  oval  to  broadly 
ovate  white  sepal  about  1>2  in.  long.  July.  Japan.  S. 
Z.  1:26,  100.  Gn.  15,  p.  301;  34,  p.  281. -The  species  is 
often  confounded  with  Hydrangea  petiolaris,  which  is 
easily  distinguished  by  its  marginal  fls.  having  4  sepals. 
It  has  been  once  introduced  under  the  name  Cornidia 
infegerrima,  which  is  a  Chilean  plant  with  entire  ever- 
green leaves.  The  plant  usually  thrives  best  in  a  shady 
exposure.  Alfred  Rehder. 

SCHIZOSTYLIS  (Greek,  to  cut,  and  style:  alluding  to 
the  filiform  segments  of  the  style).  Iridclcece.  Two 
species  of  South  African  perennial  herbs  with  tufted, 
sometimes  fleshy  roots,  narrow  equitant  leaves  and  a 
slender  scape  bearing  6-12  red  sessile  flowers  in  a  dis- 
tichous spike.  Perianth  with  a  cylindrical  tube  and 
bell-shaped  limb  divided  into  6  nearly  equal  oblong  seg- 
ments: stamens  inserted  on  the  throat  of  tube:  capsule 
obovoid-oblong,  obtuse. 


coccfnea,  Backh.  &  Harv.  Crimson  Flag.  A  winter- 
blooming  tender  plant:  stem  1-2  ft.  high,  bearing  2-3 
Ivs.:  basal  Ivs.  2-3,  about  13^  ft.  long:  fls.  bright  red, 
about  2  in.  across.  B.M.  5422.  F.S.  16:1637.  — The  fol- 
lowing cultural  notes  are  taken  from  Garden  and  Forest 
9:16:  "The  species  blooms  from  Oct.  to  late  Dec.  and  is 
useful  for  cut-flowers  at  this  season.  It  is  perfectly  hardy 
in  England  but  of  little  use  here  except  for  indoor  use. 
The  roots  should  be  planted  out  in  rich  soil  in  spring 
about  8  in.  apart,  and  encouraged  to  make  a  strong 
growth.  In  the  fall  the  plants  may  be  lifted,  potted  and 
placed  in  a  cool  greenhouse,  where  they  will  flower. 
After  flowering  they  may  be  stored  in  a  frame  until 
spring,  when  the  fleshy  roots  will  need  to  be  separated 
(leaving  3-5  buds  to  each  root),  and  planted  out  as 
before."  p.  W.  Barclay. 


•*'^* 


2269.    Schizonotus  discolor  (X  3^). 

SCHOMBtBGKIA  (named  for  Dr.  Schomburgk,  nat- 
uralist and  geographer,  who  explored  British  Guiana). 
Orchidclcece.  This  genus  contains  about  12  species,  in- 
habiting tropical  America.  They  have  the  habit  of 
Cattleyas  or  Laelias,  except  that  they  are  less  compact. 
Pseudobulbs  long,  fusiform,  bearing  several  brown 
scales  and  2-3  leathery  Ivs.  at  the  summit:  fl. -stems 
from  the  top  of  the  pseudobulbs,  sometimes  very  long, 
bearing  a  terminal  raceme  or  panicle  of  showy  fls.  The 
fls.  are  like  those  of  Lselia  except  that  the  sepals  and 
petals  are  narrow  and  undulate  and  the  labellum  does 
not  completely  envelope  the  column.  The  labellum  is 
always  evidently  3-lobed. 

Give  Schomburgkias  plenty  of  heat  and  a  light  place 
near  the  glass,  which  should  be  slightly  shaded  during 
the  hot  summer  months.  Give  freely  of  water  in  the 
growing  season.  Rest  them  in  a  temperature  of  55°.  S. 
tibicinis  and  S.  Lyonsii  are  to  be  classed  amongst  the 
showy  easily  grown  orchids,  resembling  Lselias. 

tibicinis,  Batem.  {Epidhidrtim  tibicinis,  Batem.). 
Fig.  2270.  Pseudobulbs  1-1  >^  ft.  long,  tapering  upwards: 
Ivs.  2-3,  oblong,  leathery:  raceme  4-8  ft.  high,  bearing 
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numerous  fls.  each  3/4  in.  across :  sepals  and  petals  ob- 
long, undulate,  crisp:  lateral  lobes  of  the  labellum 
large,  cucullate,  middle  lobe  small,  emarginate:  fls. 
deep  pink,  speckled  with  white  on  the  outside,  rich 
chocolate-red  within;  labellum  white  within,  deep  rose 
color  at  the  sides,  with  a  short  chocolate-red  middle 
lobe.  Summer.  Honduras,  Cuba.  G.C.  III.  4:212;  9:651. 
—  Var.  grandifldra,  Lindl.  Fls.  larger  and  paler,  with 
more  yellow  in  the  lip.  B.R.  31:30.  B.M.  4476.  F.S. 
1:54.  S.  tibicinis  requires  less  compost  than  the  other 
species. 


2270.    Schomburgkia  tibicinis  (X  ^). 

L^onsii,  Lindl.  Pseudobulbs  about  1  ft.  high,  with  2-3 
linear-oblong  Ivs.  at  the  top:  racemes  erect,  9  in.  long, 
bearing  12-25  fls.,  each  subtended  by  a  reflexed  bract 
about  3  in.  long:  fls.  2  in.  across;  sepals  and  petals 
ovate  to  ovate-lanceolate,  undulate,  white  with  several 
rows  of  purple  spots;  labellum  larger,  recurved,  acute, 
white,  with  a  yellowish  brown  crisp  margin;  anther  2- 
horned.  Aug.  Jamaica.  B.M.  5172.  F.S.  20:2130. 
G.C.  III.  26:203. 

rdsea,  Linden.  Related  to  S.  undttlata.  Bracts, 
peduncles  and  labellum  light  rose:  sepals  and  petals 
oblong,  undulate,  narrower  than  the  labellum ;  labellum 
with  rotund  lateral  lobes  and  a  smaller  subrotund  mid- 
dle lobe,  margin  crisp.    Colombia. 

crispa,  Lindl.  Pseudobulbs  numerous,  long:  Ivs.  ob- 
long-lanceolate: fls.  yellowish  brown;  sepals  and  petals 
oblong,  undulate;  labellum  ovate-oblong,  obsci:rely  3- 
lobed.  Guiana.  B.R.  30:23.  B.M.  3729  (as  S.  mar- 
ginata,  var.). 

uiiduld,ta,  Lindl.  Fls.  in  a  dense  raceme;  sepals  and 
petals  linear,  undulate,  crisp,  longer  than  the  labellum, 
rich  brownish  purple;  labellum  cucullate,  middle  lobe 
oval,  acute  or  obtuse,  violet-purple.  Jan.  Colombia. 
B.R.  31:53. 

Heinrich  HASSELBRrNG  and  Wm.  Mathews. 

SCHOTIA  (Richard  Schot,  companion  of  Jacquin  dur- 
ing his  travels  in  America,  1754-59).  Legumindsce.  A 
genus  of  3  species  of  small  trees  or  shrubs,  native  to 
S.  Africa,  with  pinnate  leaves  and  panicles  of  hand- 
some crimson,  pink  or  flesh-colored  flowers.  Calyx  4- 
lobed;  petals  5,  nearly  sessile,  either  ovate  to  oblong  or 


small  and  scale-like;  stamens  10,  free  or  shortly  con- 
nate: pod  oblong  or  broadly  linear,  coriaceous,  com- 
pressed, the  upper  margin  or  both  margins  wingea: 
seeds  1-6. 

A.  Fls.  on  rather  long  pedicels. 

B.  Petals  longer  than  the  calyx. 
specidsa,  Jacq.    A  tree  or  shrub,  about  10  ft.  high: 

Ivs.  variable  in  form,  which  fact  has  led  to  much, 
separation  of  this  species  into  varieties  and  species: 
Ifts.  8-32,  linear,  oblong,  or  obovate:  fls.  crimson,  in 
terminal  panicles.  B.M.  1153  (as  <S'.  tamarindifolia). 
—  Advertised  in  southern  California. 

BE.  Petals  shorter  than  the  calyx. 
brachyp6tala,  Sond.  A  large  shrub  or  small  tree: 
Ifts.  8-10,  larger  than  in  iS^.  speciosa,  ovate-oblong  or 
obovate:  panicles  many-fld.,  axillary  and  terminal: 
calyx-tube  conical,  crimson;  petals  very  small,  linear, 
hidden  by  the  calyx.  — Cult,  in  southern  Florida. 

AA.  Fls.  nearly  sessile. 
latifdlia,  Jacq.  Becoming  a  tree  20-30  ft.  high:  Ifts. 
4-8,  ovate-oblong  or  obovate,  usually  \%-2,%  in.  long, 
3^-1  in.  wide:  fls.  rosy  or  flesh-colored,  in  much- 
branched  panicles;  petals  longer  than  the  calyx.— Ad- 
vertised in  southern  California.  p  -^y   Barclay. 

SCHRANKIA  (F.  p.  Schrank,  director  of  the  botanic 
gardens  in  Munich).  Leguminosw.  Sensitive  Brier. 
About  10  species  of  perennial  herbs  or  shrubs,  mostly 
American,  with  bipinnate,  usually  sensitive  leaves  and 
small  pink  or  purple  fls.  in  axillary  peduncled  heads  or 
spikes.  Calyx  and  corolla  regular,  4-5-parted;  stamens 
8-12:  pod  linear,  acute  or  acuminate,  spiny  all  over, 
becoming  4-valved,  several-seeded. 

uncin^ta,  Willd.  Sensitive  Brier.  A  hardy  her- 
baceous perennial,  branched  and  decumbent,  2-4  ft. 
long,  well  armed  with  short  prickles:  Ivs.  very  sensi- 
tive, with  about  6  pinnae;  pinnae  with  16-30  Ifts.:  fls. 
pink,  in  globular  heads  nearly  1  in.  through.  May- 
July.    Va.  to  111.  and  south.    B.B.  2:256. 

F.  W.  Barclay. 

SCHRllBERA  (perhaps  after  J.  C.  D.  Schreber,  1739- 
1810,  physician  and  naturalist).  OleHceo'.  A  genus  of 
4  species  of  trees  from  Africa  and  India,  with  unequally 
pinnate  leaves  and  flowers  in  very  much  branched 
cymes:  calyx  tubular-bell-shaped,  irregularly  4-7-lobed ; 
corolla  salver-shaped:  tube  cylindrical;  lobes  4-7, 
spreading;  stamens  2,  near  the  top  of  the  corolla-tube: 
ovary  2-celled. 

swietenioldes,  Roxb.  A  tree,  about  40  ft.  high,  nearly 
glabrous:  Ifts.  5-7,  ovate,  acute,  4x2  in.:  fls.  white, 
with  brown  marks,  about  K  in.  across,  in  many-fld. 
cymes.    Cult,  in  southern  Florida. 

SCHTJB£RTIA  is  a  subgenus  of  Araujia,  but  in  this 
work  it  is  accounted  for  under  Physianthus. 

SCIADOPITYS  (Greek,  skias,  skiados,  umbrella,  and 
pitys,  spruce;  alluding  to  the  position  of  the  leaves). 
Conifercp.  Umbrella  Pine.  Evergreen  tree,  of  narrow 
pyramidal  habit,  with  linear,  rather  large,  needle-like 
leaves  in  whorls  and  oval  cones  3-4  in.  long.  The  only 
species  is  hardy  as  far  north  as  Portland,  Me.,  and  is 
a  beautiful  conifer  of  compact,  conical  form,  with 
glossy  dark  green  foli- 
age. It  is  of  rather  slow 
growth.  It  thrives  well 
in  a  moderately  moist, 
loamy,  and  also  in  clayey 
soil.  Prop,  by  seeds  and 
layers,  and  sparingly  by 
cuttings  of  half-ripened 
wood  in  summer ;  but 
seedlings  are  to  be  pre- 
ferred, as  they  grow 
more  symmetrically  and 

more  vigorously.  Monotypic  genus  from  Japan.  Lvs. 
linear,  deeply  furrowed  on  both  sides,  disposed  in 
whorls  at  the  ends  of  the  short  animal  shoots  ;  they 
are  of   two    kinds:    the  true  lvs.   are  small   and   bract- 


2271.    Whorls  of  foliage  of 
Sciadopitys  verticillata  (X  %). 
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like;  the  upper  ones,  crowded  at  the  apex  of  the  shoot, 
bear  iu  their  axils  needle-like  Ivs.  of  another  kind, 
which,  however,  are  considered  by  some  botanists  to 
be  leaf-like  shoots,  or  cladophylla,  but  linear  and  con- 
nate in  2's,  while  others  believe  them  to  consist  of 
two  connate  Ivs.  corresponding  with  the  If. -clusters  in 
Pinus.  Their  morphological  structure  points  towards 
the  first  explanation,  while  they  are  Ivs.  in  regard  to 
their  physiological  function.  Fls.  monoecious  ;  the 
staminate  oval,  consisting  of  spirally  disposed  2-celled 
anthers  and  appearing  in  dense  clusters  at  the  ends  of 
the  shoots;  the  pistillate  are  solitary  at  the  ends  of  the 
shoots  and  consist  of  numerous  spirally  arranged  scales 
subtended  by  a  small  bract  and  bearing  7-9  ovules :  cone 
oblong-ovate,  woody,  the  bracts  connate, with  the  broadly 
orbicular,  thick  scales,  spreading  at  the  margin;  seeds 
oval,  compressed,  with  narrow  wing,  emarginate  at  the 
apex.  The  wood  is  nearly  white, very  strong  and  straight- 
grained. 

verticillita,  Sieb.  &  Zucc.  Umbrella  Pine.  Fig.  2271, 
2272.  Tree,  attaining  100  ft.,  with  ascending  branches 
forming  a  narrow  pyramidal,  compact  head,  in  old  age 
loose  and  with  pendulous  branches:  scale-like  Ivs.  dark 
brown,  %  in.  long:  needles  15-35  in  each  whorl,  linear, 
stiff,  obtuse,  deeply  furrowed  on  both  sides,  dark  green 
and  glossy  above  with  a  white  line  beneath,  3-6  in.  long: 


%'ITI.   Umbrella  Pine— Sciadopitys  verticillata  (trimmed). 

cone  3-5  in.  long,  ovate-oblong;  seed  3^  in.  long;  cotyle- 
dons 2.  Japan.  S.Z.  2:101,  102.  F.S.  14:1485,  1486.  Gt. 
32,  p.  149;  37,  p.  437.  Mn.  4,  p.  154.  Gng.  1:25.  Gn. 
28,  p.  204.  205;  38,  p.  499.  R.H.  1884,  p.  10,  17.-There 
is  a  dwarf  var.  and  a  var.  with  variegated  foliage,  both 
Introduced  from  Japan.  Alfred  Rehder. 

SClLLA  (the  old  Greek  name  used  by  Hippocrates  ; 
I  injure,  according  to  Miller,  alluding  to  the  poisonous 
bulbs).  Lilidce(e.  Squill.  Wild  Hyacinth.  Blue- 
bell. About  80  species  of  perennial  bulbous  plants, 
widely  distributed  in  Europe,  Asia  and  Africa  in  tem- 
perate districts.  They  are  remarkable  for  easy  culture, 
quick  growth  and  beautiful  blue,  rose  or  white  flowers, 
blooming  early  in  the  spring  (some  in  autumn),  and 
therefore,  desirable  plants  for  the  wild  garden,  rock 
garden,  or  border.  Some  are  stove  plants.  Some  of  the 
South  African  forms  have  handsome  spotted  foliage. 

Generically,  the  Squills  are  distinguished  as  follows: 
Bulb  tunicated,  large  or  small:  Ivs.  radical,  1-several  in 
number,  linear,  loriform,  lanceolate,  oblong  or  nearly 
ovate,  in  Scilla  autumnaUs  appearing  after  the  flow- 
ers; scape  1-several,  simple,  leafless:  fls.  in  racemes, 


which  are  several-  to  many-fld.,  open,  compact  or  spi- 
cate;  bracts  small,  sometimes  minute,  hyaline:  pedicels 
short  or  long,  sometimes  filiform:  fls.  small  or  middle- 
sized  (1  in.  across),  segments  of  perianth  distinct,  peri- 
anth blue,  porcelain-blue,  rose-colored  or  whitish,  open 
rotate,  cylindrical-campanulate,  or  open  campanulate, 
segments  persistent  for  some  time;  stamens  6,  afSxed 
at  base  or  below  the  middle  of  ihe  segments;  anthers 
ovate  or  oblong,  dehiscing  longitudinally,  introrse; 
ovary  sessile,  stigma  small  capitate;  ovules  2  in  each 
locule,  rarely  8-10,  ascending:  capsule  globose;  seeds 
1-2  in  each  cell,  rarely  more;  testa  black,  appressed; 
embryo  small  in  albumen.  The  genus  is  distinguished 
from  Ornithogalnm  chiefly  by  the  color  of  the  flowers 
and  deciduous  perianth,  from  Hyacyntlius  by  the  seg- 
ments .distinct  from  the  base  or  very  nearly  so.  Great 
Britain  possesses  three  species  of  Scilla,  S.  venia,  S. 
anhimnalis  and  S.  nutans,  while  Germany  has,  in  ad- 
dition to  S.  autnmnalis,  three  others,  viz.,  S.  amaena, 
S.  hifolia  and  S,  Italica. 

Among  the  early  flowers  there  are  none  more  valuable 
than  the  Scillas.  They  vary  considerably  in  form  of 
flower  and  foliage,  and  although  typically  they  have 
blue  or  blue-purple  flowers,  most,  if  not  all  of  the  spe- 
cies in  cultivation  have  white  and  red-purple  forms. 
Scilla  Sihirica  and  S.  hifolia  are  the  earliest  to 
flower,  and  of  these  forms  the  Asia  Minor  or  Taurian 
forms  are  in  advance.  The  form  of  S.  Sihirica  known 
as  multiflora  is  nearly  over  before  the  usual  type  be- 
gins to  expand.  There  is  also  sometimes  cultivated  in 
the  garden  a  pleasing  white  Scilla,  with  hyacinth-like 
flowers,  known  to  the  trade  as  S.  amoena.  But  these 
white  forms  are  mostly  oddities;  the  effective  ones  are  the 
blue-flowering  kinds.  Occasional  hybrids  between  Scil- 
las and  Chionodoxas  are  met  with  (see  p.  300).  Chi- 
onoscilla  Alleni  is  the  accepted  name  for  a  natural  hy- 
brid between  Chionodoxa  Lucillice  and  Scilla  hifolia, 
first  obtained  by  Mr.  Allen,  of  Shepton,  Mallet,  in  1891. 

None  of  the  hardy  Squills  require  special  culture,  and 
if  planted  where  they  can  remain  undisturbed  for  a 
series  of  years,  they  seldom  disappoint  one  if  the  soil  is 
occasionally  enriched  by  top-dressings  of  manure,  etc. 
The  bulbs  should  be  planted  as  early  as  possible  in  au- 
tumn. The  varieties  may  be  increased  by  offsets  taken 
after  the  foliage  has  matured.  For  the  cool  greenhouse 
or  conservatory,  many  of  the  Scillas  are  ideal  subjects. 
For  this  culture,  5  or  6  bulbs  may  be  put  in  a  5-in.  pot 
and  the  vessel  afterwards  transferred  to  a  coldframe 
and  covered  until  growth  commences.  Up  to  this  period 
very  little  water  will  be  required,  but  as  the  flower- 
cluster  appears  the  quantity  should  be  increased  and 
the  pots  transferred  to  the  greenhouse,  giving  them  a 
position  near  the  glass.  The  foliage  matured,  the  bulbs 
may  be  shaken  out  of  the  soil  and  stored. 

Urginea  Scilla,  formerly  called  Scilla  maritima, 
needs  to  be  mentioned  in  this  connection  on  account  of 
its  yielding  a  medicine  for  many  centuries  held  in 
esteem.  Almost  every  one  is  familiar  with  syrup  of 
Squills,  and  has  obtained  relief  from  its  iise  in  severe 
colds.  The  scales  of  the  bulb  contain  mucilage,  sinis- 
trin,  sugar  and  crystals  of  calcium  oxalate  (stated  by 
botanists  to  ward  off  snails):  the  active  principles  are 
scillipicrin,  scillitoxin  and  scillin  (the  latter  producing 
numbness,  vomiting,  etc.).  Scilla  bulbs  or  roots  should 
never  be  used  unless  under  proper  direction,  as,  in  their 
fresh  state  they  are  extremely  acrid,  and  might  prove 
dangerous. 

The  trade  names  are  considerably  confused.  Many  of 
the  so-called  horticultural  species  and  races  may  be 
united  as  mere  varieties  of  species,  that  have  been  de- 
fined botanically.  The  following  names  are  believed  to 
include  all  those  in  tlie  American  trade,  but  other  spe- 
cies are  known  to  fanciers. 


amoena,  13, 
autnmnalis,  6. 
bifolia,  9. 
eampanvlata,  3. 
cemiia,  1. 
Chinensis,  5. 
ciliaris,  7. 
Clusii,  7. 
festalis,  1. 
Hispanica,  3. 


INDEX. 

hyacinthoides,  11,  3. 
Italica,  14. 
Japoniea,  15. 
monophylla,  8. 
monophyllos,  8. 
Natalensis,  10. 
nonscripta,  1. 
Numidiea,  4. 
nutans,  1. 


parviflora,4, 11. 
patula,  3. 
Peruviana,  7. 
prceeox,  12. 
pumila,  8. 
pusehkinioides,  2. 
seilloides,  5. 
Sibirica,  12. 
verna,  16. 
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A.  Shape  of  fls.  camj)anulate:  color 
blue,    blue  -lilac,    rose  -purple, 
white. 
B.  Pedicels  short:  bracts  linear,  in 
pairs:  raceme  many -fid.:  fls. 
broadly   campamilate,  pro- 
duced from  April  to  June  ...   1.  festalis 
BB.  Pedicels  short:  bracts  in  pairs, 

s  carious -hyaline 2.  puschkinioides 

BBB.  Pedicels  long  (1-1)/^  in.):  ra- 
ceme equilateral,  compact: 
fls.  cylindrical-campanulate, 

produced  in  May 3.  Hispanica 

AA.  Shape   of  fls.   saiicer- shaped    to 
open-rotate. 
B.   Color  of  fls.  rose,  size  small. 
C.  Size  of  fls.  small,  color  rose- 
purple:   raceme  dense, 
SO-60-fld.:    Ivs.    linear, 

fleshy 4.  Numidica 

CC.  Size  of  fls.  very  small  {one- 
eighth  in.  long):  raceme 
dense:  scape    s lender : 

bracts  whitish,  minute 5.  Chinensis 

CCC.  Size  of  fls.  larger  {%  in.  in 
diam.):  pedicels  long,  as- 
cending or  spreading :  ra- 
ceme open.  July  to  Sept..  G.  autumnalis 
BE.  Color  of  fls.  blue  or  lilac-blue: 
size  larger  (%-l  in,). 
C.  Haceme  very  dense  (100-15- 
fld.),  at  first  conical,  then 
long,  compact  and    broad  : 

scape   robust.     May 7.  Peruviana 

CC.  Raceme  several-  to  many-fid., 
open:  fls.  mostly  distant. 
D.  Z/vs.  single:  raceme  about 
5- fid.:    plant   small. 

May 8.  monophyllos 

DD.  Lvs.  in  pairs,  cucullate: 
raceme   3-8-fld,,    ebrac- 
teate:  perianth  blue,  red- 
dish, or  whitish.  March.  9.  bifolia 
DDD.  Leaves  more  than  2. 

E.  Foliage  very  broad- 
lanceolate:  bulb 
large:  raceme  many- 
fid.  (50-100).  April.. 10.  NatalensiB 
KE.  Foliage  large,  broad 
(}4-l%  in.);  margin 
ciliate-  denticulate: 
racemes    many  -  fid., 

open.   August 11.  hyacinthoides 

EEE.  Foliage  lanceolate, 
.sometimes  narroivly 
so. 

F.  JVo.  of  fls.  1-3 12.  Sibirica 

FF.   jS  o  .    of    fls.    4-8 . 

March 13.  amoena 

FFF.  No.  of  fls.  6-30:  ra- 
ceme at  first  conical, 

then  open 14.  Italica 

FFFF.  No.  of  fls.  20-60: 
scapes  1-3:  bracts 
■minute ,  linear, 

white 15.  Japonica 

EEEE.  Foliage  linear,  thick, 
channeled:  raceme 
6-10- fid:  fls.  fragrant. 
April  to  May 16.  vema 

1.  iestS.lis,  Salisb.  (S.  nutans,  Sm.  S.  nonscripta, 
Hoff.  and  Link.  S.  cirnua,  Salisb.).  Common  Blue- 
bell,. Harebell.  Lvs.  10-18  in.  long,  3^  in.  broad,  sub- 
acute, concave:  scape  solitary,  tall,  stout;  raceme  6-15- 
fld.:  bracts  in  pairs:  fls.  blue,  purple,  white  or  pink, 
drooping.  April  to  .June.  Western  Europe,  Great  Brit- 
ain. B.M.  14r>].— Among  the  garden  forms  are  dlba, 
white;  cserillea,  Itlue;  lilacina,  lilac-blue;  rdsea,  rose  or 
pink  colored;  c6rnua,  nodding.  This  is  one  of  the  most 
beautiful  of  Squills,  fragrant,  thriving  best  in  some- 
what shady  and  sheltered  places.  Originally  placed  in 
the  genus  Hyacinthus,  on  account  of  the  general  form 


of  the  perianth,  it  was  removed  to  Scilla  as  having  the 
segments  distinct  or  nearly  so,  and  is  now  often  consid- 
ered as  forming  a  distinct  genus  (Agraphis,  Link;  En- 
dymion,  Dumort),  either  alone  or  with  other  species 
which  connect  it  with  the  other  Scillas. 

2.  puschkinioides,  Kegel.  Bulb  ovate,  tunicate:  lvs. 
radical,  2-4,  glabrous,  broadly  linear,  obtuse,  23^-3  in. 
long:  scape  low,  glabrous:  pedicels  erect,  strict,  short, 
base  bibracteate;  bracteoles  searious,  hyaline:  perianth 
campanulate,  pale  blue,  middle  nerve  deeper  blue:  base 
of  filaments  united;  anthers  linear-oblong;  style  fili- 
form.   Turkestan. 

3.  Hispanica,  Mill.  ( S .  campanitld,ta ,  A\t.  S.pdtula, 
DC).  Spanish  Jacinth.  Bell  -  flowered  Squill. 
Lvs.  5  or  6,  glabrous,  ascending,  lanceolate,  K-1  in. 
broad,  subobtuse,  convex  at  back:  scape  long:  raceme 
equilateral,  compact:  fls.  cylindrical-campanulate;  peri- 
anth usually  blue  but  often  becoming  rose-purple,  or 
white:  pedicels  1-1>2  in.  long.  May.  Spain  and  Portu- 
gal. B.M.  1102.  — Hardy.  Several  varieties  of  it  are  in  the 
trade  under  the  specific  name  campanulata;  viz.,  dlba, 
white;  albo-mEljor,  large  white;  carnea,  flesh-colored; 
hyacinthoides,  hyacinth-like;  rosea,  rose-colored.  This 
species  is  worthy  of  wider  acquaintance.  The  bulbs  are 
cheap  and  easily  obtained  in  autumn,  and  if  planted 
then  they  are  sure  to  bloom  the  following  spring. 

4.  Numidica,  Poir.  (S.  parvifbra,  Desf.).  Bulb  ovoid, 
1-2  in.  thick:  lvs.  4-6,  fleshy,  herbaceous,  linear,  6-8  in. 
long,  l}2-3  lines  broad,  subereet :  scape  solitary  or 
paired,  K-1  ft.  high:  racemes  dense,  30-60-fld.:  pedi- 
cels short,  ascending,  3-5  lines  long  :  bracts  minute, 
linear,  evanescent:  perianth  rose-purple,  \)4  lines  long: 
single  ovule  in  each  of  the  ovarian  cells:  capsule  small, 
globose,  grooved.  Flowering  in  winter  in  its  native 
home,  Algeria. 

5.  Cbin6nsis,  Benth.  {Barndrdia  scilloides,  Lindl.). 
Chinese  Squill.  Leaves  2  or  3,  equaling  or  exceeding 
the  scape,  rather  hard,  acute,  channeled:  bulb  small, 
ovate:  scape  erect,  slender,  or  wand-like:  raceme  spi- 
cate,  dense,  elongated:  pedicels  short;  bracts  whitish, 
minute:  perianth  rose-colored  tipped  with  green;  stigma 
a  mere  point.  June.  China.  B.M.  3788.  — Half-hardy. 
A  beautiful  species  with  the  dense  elongated  raceme  of 
rose-colored  flowers,  worthy  of  cultivation  in  any  rock 
garden. 


2273.    Scilla  Peruviana  in  full  bloom  (X%). 
Also  known  as  Hcilla  ciliaris. 

6.  autumna,lis,  Linn.  Autumn  Squill.  Starry  Hva 
OiNTH.  Lvs.  several,  obtuse,  channeled,  half-terete, 
growing  on  through  the  winter  and  dying  away  in  the 
spring:  scapes  several:  racemes  corymbose,  spicate, 
open  :  perianth  rose-colored,  14  in.  across.  July-Sep- 
t('ml)er.  Europe  (Great  Britain),  North  Africa.  B.M. 
919.  — Hardy.   The  flowering  stems  generally  precede  the 
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Ivs.  but  occasionally  the  two  come  up  together.  As  the 
flowering  advances,  in  most  cases  a  tuft  of  Ivs.  similar 
to  those  of  S.  verna  shoot  out  by  the  side  of  the  stem 
for  the  following  year. 

7.  Peruviana,  Linn.  (S.  cilidris,  Hort.  S.  Clusii, 
Pari.).  Cuban  Lily.  Peruvian  Jacinth.  Hyacinth 
OP  Peru  (once  thought  to  be  a  Peruvian  plant).    Pigs. 


2274.  SciUa  Peruviana,  at  the  end  of  its  flowering  season. 

2273,  2274.  Bulb  large,  ovate,  tunicate  :  Ivs.  many, 
broad-linear,  6-12  in.  long;  margins  ciliated  with  mi- 
nute white  bristles,  channeled :  scape  robust,  terminated 
by  a  many-fld.  conical,  broad  and  compact  raceme  of 
purple,  lilac,  reddish  or  whitish  fls. :  fls.  rotate;  corolla 
persistent;  anthers  short.  May,  June.  Region  of  Medi- 
terranean, not  Peru.  B.M.  749.  Gn.  27,  p.  288.  R.H. 
1882,  p.  508.— The  Hyacinth  of  Peru  is  not  hardy  in  Mass. 
It  propagates  freely  by  offsets.  It  flowers  all  through 
May  and  June  and  forms  a  most  attractive  object  in  the 
herbaceous  border  or  bed.  S.  Peruviana,  however,  has 
one  fault  that  may  tell  against  it  in  the  opinion  of  many 
cultivators  — it  never  flowers  two  years  in  succession;  it 
seems  to  need  a  whole  year's  rest  after  the  effort  of  pro- 
ducing its  large  spike  of  flowers. 

8.  monophyllos,  Link  {S.  monophylla,  Plan.  S.  pu- 
niila,  Brot. ).  Dwarf  Squill.  Leaf  solitary,  inclosing 
the  base  of  the  scape,  2  in.  long,  }4  in.  broad,  involute, 
ovate-acuminate,  with  a  callous  apex,  glabrous:  scape 
erect,  slender, usually  5-20-fld. :  pedicels  long,  ascending, 
springing  from  a  small  sheathing  bract:  perianth  bright 
lilac,  }4  ill-  across,  open,  spreading;  filaments  lilac-blue, 
dilated  at  base;  anthers  erect,  blue.  May.  Spain,  Portu- 
gal.   B.M.  3023. -Hardy. 

9.  bifdlia,  Linn.  Fig.  2275.  Bulb  tunicated,  oblong- 
oval:  Ivs.  2,  seldom  3,  cucull^ite,  4-8  in.  long,  34-%  in- 
broad:  scape  2-8-fld.,  ebracteate:  fls.  stellately  rotate; 
perianth  blue,  sometimes  reddish  or  whitish:  anthers 
blue,  versatile.  March.  Native  to  Europe,  Asia  Minor. 
B.M.  746.  — Hardy.  Several  varieties  of  this  exquisite 
little  plant  are  in  the  trade :  dlba,  white-fld. ;  rdsea, 
pink-fld.,  etc.  Cultivators  would  do  well  to  obtain  all 
the  varieties  possible;  also  as  many  bulbs  of  this  beau- 
tiful species  as  they  can  afford.  It  is  one  of  the  most 
charming  of  hardy,  early  spring-flowering  plants. 

10.  Natal6nsis,  Planch.  Bulb  thick,  large,  ovoid,  sub- 
globose:  Ivs.  broadly  lanceolate,  glabrous,  9-12  in.  long, 
3-4  in.  broad,  ascending:  scape  erect,  terete,  1-lK  ft. 
long:  raceme  dense,  simple,  elongated,  open,  many-fld. 
(50-100):  bracts  solitary,  subulate:  fls.  pale  blue,  stel- 
late, rotate:  pedicels  long,  pale  blue.  Natal.  B.M. 
5379.    F.S.   10: 1043. -Suitable  for  greenhouse  culture. 


It  is  a  graceful  and  elegant  species,  suitable  for  culti- 
vation in  pots. 

11.  hyacinthoides,  Linn.  {S.  parvifldra,  Salisb.). 
Hyacinth  Squill.  Lvs.  10-12,  spreading,  1-13^  ft.  long, 
34-1/4  in.  broad,  narrowed  at  both  ends,  minutely  ciliate- 
denticulate  on  the  margins:  scape  straight,  long:  ra- 
cemes many-fld.,  broad,  open:  pedicels  long,  1-1^  in-: 
bracts  whitish,  minute,  persistent;  perianth  bluish 
lilac,  open,  campanulate.  Aug.  Region  of  Mediterranean. 
B.M.  1140.  — Hardy.  This  species  is  noted  for  its  ex- 
treme shyness  in  flowering.  The  bulbs  are  sometimes 
2  in.  in  diam.,  and  produce  a  profusion  of  offsets.  In 
Fish's  "Bulb  Culture"  several  varieties  are  mentioned: 
caeriilea,  fine  blue;  dlba,  fine  white,  free-flowering; 
rdsea,  distinct  flesh-colored;  rilbra,  deep  red,  large  and 
fine. 

12.  Sibirica,  Andr.  {S.  amcena,  var.  prvecox,  Don). 
Siberian  Squill.  Fig.  2276.  Lvs.  2-4,  ascending,  nar- 
row, 4-6  in.  long:  scapes  1-6,  3-6  in.  long:  racemes  1-3- 
fld. :  fls.  rotate,  horizontal  or  drooping,  with  short  pedi- 
cels; perianth  deep  blue.  March.  Russia,  Asia  Minor. 
B.M.  1025.  Gn.  11,  p.  165.  P.M.  14:100.  L.B.C.  2:151.- 
Hardy.  This  plant  ought  always  to  have  a  little  shelter. 
It  forms  attractive  tufts  and  has  a  desirable  habit  for  rock 
gardens.  Several  trade  forms  exist;  viz.,  dlba,  multi- 
fldra,  pallida. 

13.  amoena,  Linn.  Star  Hyacinth.  Fig.  2277.  Lvs. 
4-7,  flaccid,  ascending,  glabrous,  6-9  in.  long,  ]^-%  in. 
broad:  scapes  several,  equaling  the  lvs. :  racemes  sev- 
eral-fld.,  4-8,  open:  fls.  distant,  3^-%  in.  in  diam.,  blue: 
pedicels  ascending  or  spreading.  March.  Austria, 
Germany.  B.M.  341.  — Hardy.  It  grows  luxuriantly, 
several  flowering  stems  being  found  on  the  same  plant. 

14.  Itdlica,  Linn.  Italian  Squill.  Bulbs  ovate, 
clustered  together:  lvs.  radical,  several,  flaccid,  spread- 
ing, lanceolate,  acute,  4-8  in.  long,  }/i-}4  in.  broad :  scape 
solitary,  slender,  longer  than  the  lvs. :  raceme  dense, 
many-fld.:  pedicels  filiform,  spreading;  bracts  in  pairs: 
fls.  fragrant,  smelling  like  lilac,  pale  blue  :  perianth 
rotate,  blue;  segments  puberulous  at  apex;  filaments 
white:  anthers  sagittate,  dark  blue.  March-May.  B.M. 
663.  L.B.C.  15: 1483. -Hardy.  This  plant  has  less  brilliant 
flowers  than  either  S.  Sibirica  or  S.  bifolia,  but  abun- 
dantly compensates  for  the  paleness  of  its  blue  by  the 
fulness  and  the  sweetness  of  its  fragrance.  It  is  also 
taller  than  either  of  the  others. 

15.  Jap6nica,  Baker  (Ornithdgalum  Japdnicum, 
Thunb.  Barndrdia  Japdnica,  Schultes,  f.).  Japanese 
Jacinth.  Bulb  ovoid,  9-12  lines  thick:  lvs.  2-3,  fleshy, 
herbaceous,  6-12  in.  long,  4-16  lines  broad,  acute: 
scapes  1-3,  strict,  erect:    raceme   20-60-fld. :    pedicels 


2275.    Scilla  bifolia  (X  3^). 


ascending:  bracts  minute,  linear,  white:  perianth  1}4 
lines  long,  rose-purple:  capsule  turbinate,  trisulcate, 
23^-3  lines  long;  ovules  solitary  in  each  ovarian  locule. 
Japan. 

16.  v6rna,  Huds.  Sea  Onion.  Spring  Squill.  A 
delicate  little  plant,  with  a  small  bulb  and  narrow- 
linear  lvs.  2-4  in.  long:  scape  seldom  6  in.  long,  with 
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several  small,  erect  blue  fls.  in  a  short,  terminal  raceme, 
almost  flattened  into  a  corymb:  perianth  segments 
scarcely  above  3  lines  long,  spreading.  Spring.  A 
plant  occurring  in  stony  and  sandy  wastes  near  the  sea 
in  western  Europe,  reappearing  farther  east  in  Den- 
mark, on  the  Rhine  and  Sardinia. —  Hardy. 

John  W.  Harshberger. 


2276.    Scilla  Sibirica  (X  H). 

SCINDAPSUS  (an  old  Greek  name,  transferred  to 
these  plants).  Ard,cecB.  Climbing  perennials,  differing 
from  Monstera  in  floral  characters  and  in  the  long- 
petioled,  long-sheathed,  ovate-lanceolate  or  ovate-acu- 
minate Ivs.  Species  9  or  10.  East  Indies.  Scindapsus 
comprises  one  popular  and  worthy  warmhouse  plant, 
that  known  to  gardeners  as  S.  argyrmis.  For  culture, 
follow  directions  given  under  Philodendron. 

pictus,  Hassk.  Internodes  of  the  stem  3-4  in.  long, 
2  in.  thick;  petioles  13^-2  in.  long;  blade  4-6  in.  long, 
2%-,iyi  in.  wide,  one  side  half  as  wide  as  the  other, 
coriaceous,  bright  green  (drying  black),  obliquely  ovate- 
cordate.  Var.  argyrseus,  Engler  (S.  argyrmis,  Hort. 
PdtJios  argyrmis,  Hort.),  is  the  cult,  form,  with  broad, 
deeply  cordate  leaf -blades  which  are  spotted  and 
blotched  above  with  silvery  white.  Celebes,  Philippines, 
Java,  etc. 


2277.    Scilla  amoena  ( X  >;'i) 

S.  aiwtanlHS,  TTort.  =  Monstera  acuminitta.— .S'.  Ciiscnaria, 
Presl.,  is  now  referred  by  Engler  to  Cnscuaria  marantifolia. 
Not  known  to  bo  in  the  trade.  It  is  a  question  whether  the 
Aglaonema  coinmutatuin  sometimes  mentioned  in  liorticul- 
tural  Hterature  is  this  species  or  is  Aglaonema  marantifolium, 
var.  commutatum,  Engler.— S.pertusus,  Hort.=Rhaphidophora 
Pe'^tusa.  Jared  G.  Smith. 


SClRPUS  (Latin  for  bulrush).  Cyperdcece.  Bul- 
rush. Sedge.  A  large  genus  of  rush-like  or  grass-like 
plants  inhabiting  the  whole  globe,  and  characterized  by 
perfect  flowers  in  spikes  which  are  solitary,  clustered 
or  umbellate  :  scales  spirally  arranged:  perianth  of 
bristles  or  none,  not  enlarged  in  fruit:  ovary  one-loculed, 
with  one  anatropous  ovule;  style  not  thickened  at  the 
base,  2-3-cleft.  Only  a  few  species  are  in  cultivation, 
and  these  are  all  perennials  (except  perhaps  the  last), 
suited  for  shallow  water  or  damp  places.  The  larger 
are  important  for  use  in  aquatic  gardens.  The  nomen- 
clature of  those  in  the  trade  has  been  very  much  con- 
fused. 

A.    Stem  leafy. 

atrovirens,  Muhl.  Stems  clustered,  tall  and  stout, 
2-4  ft.  high,  bluntly  triangular:  Ivs.  long,  coarse  and 
firm,  3-6  lines  wide,  spreading:  involucre  foliaceous: 
umbel  sparingly  compound;  rays  stiff,  very  unequal: 
spikes  ovoid-oblong,  acutish,  dai-k  greenish  brown,  in 
dense  heads  of  5-25;  scales  oblong,  cuspidate;  perianth 
bristles  6,  downwardly  barbed  above;  styles  3.  Eastern 
U.  S.,  in  mud  or  damp  soil. 

Holoschoenus,  Linn.  Stiff  and  rush-like,  from  stout 
I'ootstocks  :  stems  clustered,  slender,  cylindrical,  1-3 
ft.  high:  Ivs.  1-2,  basal,  stiff,  erect  and  narrow,  fur- 
rowed: bracts  several,  the  larger  one  appearing  as  a 
continuation  of  the  stem;  spikes  very  numerous  and 
small,  closely  packed  in  1-  several  globular,  light  brown 
heads,  3-5  lines  in  diam. ;  scales  ovate,  mucronate,  cili- 
ate;  perianth  bristles  none;  styles  2-3-cleft.  Eu.,  Asia, 
—The  form  in  cultivation  is  var.  varieg^tus.  Hort.,  with 
stems  alternately  banded  with  green  and  yellowish 
white.    Damp  or  dry  soil. 

AA.    Stems  ivitli  very  short  basal  leaves,  or  none, 

laciistris,  Vahl.  Great  Bulrush.  Rootstocks  very 
stout:  stems  scattered,  terete,  smooth,  tall,  stout  and 
flexible,  3-9  ft.  high  :  Ivs.  reduced  to  a  few  basal 
sheaths:  bracts  very  short,  erect:  umbel  compound, 
flexuous:  spikes  in  heads  of  1-5,  oblong-conical,  pale 
brown,  23^-8  lines  long  ;  scales  ovate-oblong  obtuse, 
rarely  mucronate;  perianth  bristles  4-6,  downwardly 
barbed  throughout;  styles  2-3.  In  shallow  quiet  water, 
N.  A.,  Eu.,  Asia.  In  Europe  the  3-styled  form  is  com- 
mon; the  2-styled  form  is  often  referred  to  as  var.  di- 
gynus,  Godr.  (S.  Taberncemontdniis,  Gmel.,  and  Hort.), 
but  is  scarcely  distinct.  Var.  zebrina,  Hort.,  is  a  form 
with  alternate  bands  of  green  and  yellowish  white; 
often  known  as  Jtmcus  zebrinus. 

c6rnuus,  Vahl  (S.  ripctrius,  Spreng.,  not  Hort.  Is6l- 
epis  gracilis,  Hort.  /.  setdceus,  Hort.).  Fig.  2278. 
Densely  cespitose,  forming  turf:  stems  3-12  in.  long, 
very  slender  or  filiform,  cylindrical,  erect  or  more  often 
drooping;  basal  sheaths  leafless  or  with  a  very  short 
filiform  blade;  involucral  bract  subulate,  about  equal- 
ing the  spikelet,  the  latter  usually  solitary,  oblong-lan- 
ceolate. 1-3  lines  long;  scales  oblong-oval,  obtuse,  pale 
brown  or  whitish;  bristles  none  ;  styles  3;  akene  in 
greenhouse  plants  rarely  maturing.  Almost  cosmopoli- 
tan, except  in  eastern  U.  S.  and  very  variable.  — Grows 
well  in  damp  pots,  the  drooping  stems  producing  a  very 
graceful  effect.     Synonomy  much  confused. 

K.  M.  Wiegand. 

SCLEROCAEPUS  (Greek,  hard  and  fruit;  referring 
to  tlie  bony,  fructiferous  bracts).  Compdsitce.  A  genus 
of  about  11  species  of  mostly  Mexican  herbs,  with  branch- 
ing stems  and  terminal  pedunculate  radiate  heads  of 
yellow  flowers  in  summer. 

uniseri^lis,  Benth.  &  Hook.  (GymuSpsls  uniseridlis, 
Hook.).  An  annual  herb  1  ft.  or  so  high,  loosely 
branclied,  with  alternate,  deltoid  or  rliombic-ovate,  den- 
tate, petioled  Ivs.  and  fragrant  fl. -heads,  with  5-9  oval 
or  oblong,  orange-yellow  rays.  Moist  or  sliady  ground, 
Texas  and  south.    R.  H.  1853:261.       p_  tjy.  Barclay. 

SCOKE.    A  name  for  Phytolacca  decandra. 

SCOLOPENDRIUM.  See  PhylUtis.  Many  garden 
forms  are  cultivated  under  a  variety  of  names,  all  de- 
rived from  PhylUtis  Scolopendriuni  '{the  Scolopendrium 
vulgare  or  the  S.  officinaruni  of  Europe). 
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SCOLYMUS  (old  Greek  name  used  by  Hesiod).  Com- 
pdsitw.  iScolijmus  Ilispanlcus  (Fig.  2279)  is  the  vege- 
table knowu  as  Golden  Thistle  or  Spanish  Oyster  Plant. 
It  makes  a  root  much  like  salsify,  except  that  it  is  much 
lighter  colored  and  considerably  longer.  Its  flavor  is 
less  pronounced  than  that  of  salsify,  but  when  carefully 
cooked,  it  possesses  a  very  agreeable  quality  which  is 
somewhat  intermediate  between  that  of  salsify  and  pars- 
nip. It  is  adapted  to  ail  the  methods  of  cooking  em- 
ployed for  those  vegetables.  The  particular  value  of  the 
Spanish  Oyster  Plant,  aside  from  alVording  a  variety  in 
the  kitchen  garden,  is  its  large  n'v/.e  and  productiveness 
as  compared  with  salsify.  The  product  may  be  nearly 
twice  as  great,  for  a  given  area,  as  for  salsify.  The 
seeds  are  much  easier  to  handle  and  sow  than  those 
of  salsify.  They  are  sown  in  March  or  April.  The 
seeds,  or  rather  akenes,  are  flat  and  yellowish,  sur- 
rounded by  a  white  scarious  margin.  The  roots  can  be 
dug  either  in  fall  or  spring.  The  greatest  fault  of  the 
Spanish  Oyster  Plant  lies  in  the  prickly  character  of 
the  leaves,  which  makes  the  plant  uncomfortable  to 
handle.  The  roots  are  often  10-12  in.  long  and  1  in. 
thick.  It  is  said  that  the  leaves  and  stalks  are  eaten 
like  cardoons  by  the  people  of  Salamanca;  also  that  the 
flowers  are  used  to  adulterate  saffron. 

Scolymus  Hispanicus,  Linn.,  is  a  biennial  plant  na- 
tive to  southern  Europe.  The  radical  Ivs.  are  very 
spiny,  oblong,  pinnatifid,  dark  green  variegated  with 
pale  green  spots.  The  plant  grows  2-2}^  ft.  high,  is 
much  branched  and  bears  bright  yellow  flower-heads, 


2278.    Scirpus  cernuus  (X  3^). 
Known  to  gardeners  as  Isolepis  gracilis. 

which  are  sessile  and  contain  only  2  or  3  fls.,  all  of  which 
are  ligulate.  The  heads  are  sessile,  terminal  and  axil- 
lary. 

Scolymus  contains  4  species,  all  natives  of  the  Medi- 
terranean region.  S.  grandifJorus,  a  perennial  species, 
is  rarely  cult,  abroad  for  its  fls.,  and  S.  maculatus,  an 
annual  species,  for  its  variegated  foliage,      l.  jj,  jj. 

SCORPION  GRASS.    See  Myosotis. 

SCORPI&RUS.    See  Caterpillars  and  Worms. 


SCORZONflRA  (old  French  scorzon,  serpent;  ,S.  His- 
paiiica  was  used  against  snake-bites).  Compdsitw.  The 
vegetable  known  as  Scorzonera  or  Black  Salsify  is  a 
plant  with  a  long,  fleshy  tap-root  like  that  of  salsify, 
but  differing  in  having  a  black  skin.  The  flesh,  how- 
ever, is  white.  It  is  cultivated  and  cooked  like  salsify, 
but  being  somewhat 
more  difficult  to  raise 
it  is  rarer  than  that 
vegetable,  although 
considered  by  many  to 
be  superior  to  it  in  fla- 
vor. The  leaves  may  be 
used  for  salads.  Scor- 
zonera is  a  perennial 
plant,  but  it  is  treated 
in  cultivation  as  an  an- 
nual or  biennial  crop. 

Botanically,  also, 
Scorzonera  is  closely 
allied  to  salsify.  The 
two  vegetables  are  eas- 
ily distinguished  in 
root,  leaf,  flower  and 
seed.  The  Ivs.  of  Scor- 
zonera are  broader, the 
fls.  are  yellow  (those 
of  salsify  being  vio- 
let), and  the  seeds  are 
white.  Also,  the  in- 
volucral  bracts  of  Scor- 
zonera are  in  many 
series;  of  salsify,  in  1 
series.  The  genus 
Scorzonera  is  a  large 
one— over  100  species, 
all  natives  of  the  Old 
World.  Perennial 
herbs,  or  rarely  an- 
nual, floccose,  lanate 
or  hirsute:  Ivs.  some- 
times entire  and  grass- 
like, or  wider,  some- 
times more  or  less 
pinnately  lobed  or  dis- 
sected: heads  long- 
peduncled,  yellow,  the  fls.  all  radiate:  akenes  glabrous 
or  villous.    Cult,  same  as  salsify. 

Hispilnica,  Linn.  Scorzonera.  Black  Salsify. 
Perennial  herb  2  ft.  high:  stem  much  branched:  Ivs. 
clasping,  lanceolate,  undulate,  glabrous:  heads  solitary 
at  the  ends  of  the  branches.    Spain.  -^y^  ]y[_ 

SCOTANTHTTS.     See  Gymnopetalum. 

SCOTCH  BROOM.     Cytisus  seoparins. 

SCOTCH  PINE.     Pinus  sylvestris. 

SCOURING-RUSH.     Equisetum. 

SCREW  BEAN.     Prosopis  pubescens. 

SCREW  PINE.     Pandanus. 

SCROPHULARIA  (a  reputed  remedy  for  scrofula). 
Scrophulariilce<e.  Figwort.  A  genus  of  about  100  spe- 
cies, mostly  native  of  Europe,  and  of  very  little  horti- 
cultural value.  They  are  mostly  perennial,  tall-growing 
herbs,  with  usually  large  opposite  leaves  and  small, 
often  dull-colored  flowers  in  a  terminal  thyrse  in  mid- 
or  late  summer.  Corolla  short;  the  tube  globular  or 
oblong,  ventricose;  lobes  5,  unequal,  1  reflexed  or 
spreading,  the  others  erect;  stamens  4,  the  sterile  sta- 
men represented  by  a  scale  on  the  throat  of  the  corolla: 
seeds  numerous. 

noddsa,  Linn.,  var.  Marilindica,  Gray.  A  tall-grow- 
ing, hardy  perennial  herb,  usually  5  ft.  high,  often  more, 
with  large,  dark  green,  ovate  acuminate  Ivs.  and  small, 
dull  purplish  or  greenish  fls.  in  a  nearly  naked,  open, 
thyrse.    Throughout  the  United  States. 


2279.   Spanish  Salsify,  or  Golden 
Thistle— Scolymus  Hispanicus. 
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The  plant  is  sometimes  used  as  a  foliage  background 
for  the  herbaceous  border.  It  is  too  inconspicuous  in 
flower  and  too  weedy  in  habit  for  general  use.  The  typi- 
cal form  is  native  to  Europe  and  Asia. 

F.  W.  Barclay. 
SCULLION.     See  Scallion. 

SCUPPERNONG.  A  variety  of  grape  grown  in  the 
South.    See  Vitis  rotundifolia  and  Grape. 

SCURFY  PEA.     PsoraUa. 

SCURVY-GRASS  (Coclilearia  officinalis,  Linn.),  a 
common  European  perennial,  is  so  called  from  its  anti- 
scorbutic qualities,  which  have  long  been  recognized. 
Stimulant,  diuretic,  stomachic  and  laxative  properties 
have  been  ascribed  to  it.  In  general  appearance  — leaf, 
flower,  fruit— it  somewhat  resembles  its  close  relative, 
water  cress,  but  in  flavor  it  is  acrid,  bitter,  pungent,  and 
has  a  strong  suggestion  of  tar.  Bruising  reveals  a  dis- 
agreeable odor.  When  cultivated  it  is  treated  as  an 
annual,  the  seed  being  sown  upon  garden  loam  in  a 
cool,  shady  place  where  the  plants  are  to  remain.  It  is 
grown  to  a  limited  extent  in  America,  has  escaped  from 
cultivation,  but  so  far  has  not  become  obnoxious  as  a 
weed  like  water  cress.  jl_  q_  Kains. 

SCUTELLARIA  (Latin,  dish;  referring  to  the  form 
of  the  persistent  calyx),  liahidtw.  Skullcap.  A  genus 
■of  nearly  100  species  of  annual,  perennial  or  shrubby 
plants  widely  scattered  about  the  world,  with  simple 
leaves  and  blue,  yellow  or  red,  tubular  2-lipped  flowers 
in  terminal  spikes  or  racemes  or  in  the  axils  of  the 
stem-leaves.  Calyx  in  anthesis  bell-shaped,  gibbous, 
■with  a  helmet-shaped  projection;  stamens  4,  ascending 
and  parallel,  all  fertile,  the  two  anterior  longer:  an- 
thers ciliate,  pilose. 

INDEX. 

alpina,  5.  galerieiilata,  6.  Mooiniana,  7. 

angTistlfolia,  8.  grandiflora,  11.  orientalis,  11. 

antirrhinoides,  9.  lateriflora,  10.  resinosa,  3. 

Baicalensis,  1.  tnacrantha,  1.  Wrightii,  4. 
brevifolia,  2. 

A.  Zivs.  sessile  or  nearly  so. 
B.  Foliage  entire. 

c.  Habit  jn-ocumbenf 1.  Baicalensis 

cc.  Habit  erect. 

D.  Fls.  in  terminal  racemes..  2.  brevifolia 
DD.  Fls.    in   axils    of    stem- 
leaves. 
E.  Plant  tvith  moniliform 

tubers 3.  resinosa 

EE.  Plant   without    monili- 
form tubers 4.  Wrightii 

BB.  Foliage  serrate  or  dentate. 

c.  Habit  procumbent 5.  alpina 

cc.  Habit  erect G.  galericulata 

AA.  Lvs.  petioled. 

B.  Color  of  fls.  red 7.  Mooiniana 

BB.   Color  of  fls.  not  red. 
c.  Margin  of  lvs.  entire. 

D.  Shape  of  lvs.  linear 8.  angustifolia 

DD.  Shape  of  lvs.  oblong 9.  antirrhinoides 

cc.  Margin  of  lvs.  serrate. 

T>.  Fls.  3-5  lines  long 10.  lateriflora 

DD.  Fls.  longer 11.  orientalis 

1.  Baicalensis,  Georgi  {S.  macrdntha,  Fisch.).  A 
hardy  perennial  herb,  almost  glabrous:  stem  half  erect, 
about  1  ft.  high:  lvs.  lanceolate,  obtuse,  ciliate:  fls. 
blue,  in  many  simple  racemes;  calyx-hood  incurved. 
July,  Aug.    Eastern  Asia. 

2.  brevif61ia,  A.  Gray.  A  half-hardy,  compact  per- 
ennial, y,-\  ft.  high:  lvs.  numerous,  oblong,  narrow, 
about  Va  in.  long:  fls.  dark  purple,  about  %  in.  long. 
Blooming  season  long;  summer.  Dry  limestone  banks, 
Texas. 

3.  resindsa,  Torr.  A  hardy  perennial,  a  few  inches 
high,  resinous:  lvs.  J^-1  in.  long,  oval  to  oblong:  fls. 
violet-blue,  1  in.  long.    Plains  of  Colo.,  Wyo.  and  Neb. 


4.  Wrightii,  Gray.  A  tufted  perennial,  about  6  in. 
high,  with  numerous  oval,  ovate  or  spatulate-oblong 
lvs.  about  Yi  in.  long  and  violet  or  rarely  white  fls.  %  in. 
long.    Kansas  to  Texas. 

5.  alpina,  Linn.  A  hardy  spreading  perennial,  about 
10  in.  high,  with  ovate,  serrately  dentate  lvs.  and  large, 
purple  and  white  or  somewhat  yellowish  fls.  in  dense, 
terminal  racemes.  July  and  August.  Europe.  R.H. 
1889:12.  — A  handsome  rock  or  low  border  perennial. 

6.  galericul£lta,  Linn.  Hardy,  perennial  by  filiform 
stolons,  1-3  ft.  high:  lvs.  ovate  to  oblong-lanceolate, 
about  2  in.  long:  fls.  solitary  in  the  axils  of  the  upper 
lvs.,  about  1  in.  long.  June-Sept.  In  moist  ground 
throughout  the  U.  S.  and  Eu.    B.B.  3:83. 

7.  Mooiniana,  Benth.  A  tender,  moderately  low, 
shrubby  plant,  probably  the  most  showy  of  the  genus, 
with  opposite,  long-elliptical,  acute  lvs.,  and  long,  tubu- 
lar, red  fls.  with  a  yellow  throat,  about  \)4  in.  long, 
in  dense,  terminal  spikes.  Autumn.  Mexico.  R.H. 
1872:350. -According  to  Gn.  10,  p.  606,  the  plants  are  of 
easy  culture  with  warm  greenhouse  treatment  and  may 
be  grown  as  bush  specimens  or  in  smaller  pots  with  a 
single  stem,  when  they  will  flower  at  about  1  ft.  in 
height.    Cuttings  are  easily  rooted. 

8.  angnstifdlia,  Pursh.  A  hardy  perennial,  about  6  in. 
high,  with  lvs.  %-!  in.  long,  narrowed  at  the  base,  and 
violet-blue  fls.  %-\  in.  long,  with  the  corolla-tube  slen- 
der.   Moist  ground,  northwestern  United  States. 

9.  antirrhinoides,  Benth.  Resembles  the  larger- 
leaved  forms  of  S.  angustifolia,  but  has  longer  petioles 
and  the  lvs.  mostly  obtuse  at  base  and  also  shorter  and 
broader  fls.  7-10  lines  long.  Moist,  shady  ground,  north- 
western United  States. 

10.  laterifldra,  Linn.  A  hardy  perennial,  increasing 
by  slender  stolons,  1-2  ft.  high:  lvs.  ovate  to  lanceo- 
late, 1-3  in.  long:  racemes  axillary  or  terminal,  narrow, 
leafy  bracted:  fls.  blue  to  nearly  white.  Moist  soil 
throughout  the  United  States. 

11.  orientalis,  Linn.  (S.  grandiflora,  Sims,  not 
Adams).  A  hardy  perennial,  procumbent:  lvs.  long- 
petioled,  ovate,  dentate,  tomentose:  fls.  purplish,  with  a 
yellow  throat  or  almost  entirely  yellow.  Altai  Mts. 
B.M.  635.  J.  B.  Keller  and  F.  W.  Barclay. 

SCUTICARIA  (Latin,  scutica,  lash  or  whip).  Orchi- 
dctcew.  This  genus  is  remarkable  for  its  long  whip-like 
leaves,  which  are  channeled  on  one  side.  No  evident 
pseudobulbs  are  formed,  but  each  shoot  terminates  in  a 
long,  pendulous  leaf.  The  lvs.  are  rather  crowded  on 
the  short  rhizome.  Fls.  solitary  or  several,  on  short 
peduncles.  In  structure  the  fls.  resemble  Maxillaria, 
but  the  plants  are  easily  distinguished  by  the  terete 
leaves.  Sepals  and  petals  similar,  the  lateral  ones  form- 
ing a  nientum:  labellum  movable,  3-lobed,  with  large, 
erect,  lateral  lobes :  pollinia  on  a  transversely  elongated 
stipe.    Two  species  from  South  America. 

These  plants  require  a  temperature  similar  to  Cattleya 
and  Lffilia,  but  should  be  grown  on  blocks  or  in  shallow 
baskets  in  a  mixture  of  equal  parts  peat  fiber  and  sphag- 
num. (S.  Steelii  does  best  on  a  block,  as  the  plant  grows 
downward  in  an  inverted  position.  The  compost  should 
be  kept  moist  at  all  times,  particularly  while  the  plants 
are  in  action.    They  are  propagated  by  division. 

Steelii,  Lindl.  Lvs.  attain  a  length  of  4  ft.,  as  thick 
as  a  goose-quill:  fls.  on  short  scapes;  sepals  and  petals 
oblong,  connivent,  pale  yellow,  with  chocolate  blotches; 
labellum  large,  cream-colored,  striped  with  brownish 
purple.  Fls.  at  all  seasons.  British  Guiana.  B.M.  3573. 
B.R.  23:1986  (both  as  Maxillaria  Steelii). 

Hddwenii,  Planch.  Lvs.  1^  ft.  long:  fls.  with  spread- 
ing sepals  and  petals  oblong,  sharply  acuminate,  yel- 
lowish green,  blotched  with  brown;  labellum  obovate- 
cucullate,  white  with  flesh-colored  spots.  Brazil.  B.M. 
4629.  F.S.  7:731  (both  an  nifreuaria  Jf ad iroiii).  G.M 
41:5.58.  Heinrich  IIasselbrinc!  and  R.  M.  Grey. 

SCYTHIAN  LAMB.     Refer  to  Cibotium. 

SEA  BEAN.  Consult  p.  135,  second  column  ;  Sea 
Bi'CK'inoKN  in  Hippophae  ;  Ska  Daffodil  is  Hymeno- 
callis. 
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SEAFORTHIA  (Francis  Lord  Seaforth).  PalmAcew. 
Seaforthia  elegans  is  a  name  familiar  to  every  gardener 
who  has  room  in  his  conservatory  for  tall  specimen 
palms.  Twenty  years  ago  this  palm  was  grown  to  a 
greater  extent  in  smaller  sizes  and  for  a  greater  variety 
of  purposes,  but  it  has  been  superseded  for  such  uses  by 
the  Kentias  [Howea  Belmoreana  and  Forsteriana ) .  Sea- 
forthia eJegans  is  often  called  the  Australian  Feather 

Palm.  Whether  more 
than  one  thing  is  cul- 
tivated under  this 
name  is  doubtful. 

According  to  Flora 
Australiensis      7:141 
(1878)    the    proper 
name    of    Seaf6rfhia 
eli'gaiis,    R.    Br.,    is 
Ftycli03p6rma      ele- 
gans,  Blume.     It   is 
variously     described 
as  a  low  or  very  tall 
palm  :    Ivs.  attaining 
several  feet;    seg- 
ments numerous,    more   or 
less  toothed    or  irregularly 
jagged    at    the    end.     Prob- 
ably   the    plants     cult,    as 
S.    elegans    are     Archonto- 
phoenix  Cunninghamii . 

For  S.  robusia,  see  Wio- 
palostylis.  ^   Hj_ 

SEA  GRAPE.     Coccoloba 
nvifera. 

SEA  HOLLY.     Uryngiiim. 


SEA-KALE    {Cranibe    mari- 
fima,  Linn.)  is   a  large-leaved, 
strong,   cruciferous    perennial, 
the  young  shoots  of  which  are 
eaten    in    the    spring,    usually 
after    having    been    blanched. 
The   plant   is    little    known    in 
North  America,  but  it  is  worthy 
of  general  cultivation  in  the  home  gar- 
den, for  it  supplies  an  esculent  of  good 
quality  at   a    season  when  vegetables 
are  scarce.    Sea-kale  demands  a  deep, 
rich  and  rather  moist  soil,  in  order  to 
give  the  best  results  and  to  maintain 
its  vigor   for  a  series  of   years.    The 
plants  require  about  as  much  room  as 
rhubarb;    that  is,   they    should    stand 
from  3  to  4  feet  apart  each  way.    The 
culture  and  general  requirements  are 
much  the    same  as  for  rhubarb.    The 
young   shoots    are    blanched    as    they 
grow,  in  early  spring.     The  blanching 
is  accomplished  by  heaping  line,  loose 
earth   over   the    crown   of  the   plant, 
into  which  the  shoots  grow,  or  by  cov- 
ering the  plant  with  an  inverted  box  or 
flower  pot  so  that  the  light  is  excluded 
from  the  growing  shoots.  These  shoots 
are  eaten  before  the  leaves  have  begun 
to  expand  to  any  extent,   and   whilst 
they  are  crisp  and  tender.    The  vege- 
table is  prepared  in  the  same  manner 
as  asparagiis. 

Sea-kale  is  propagated  by  root  cuttings,  and  also  by 
seeds.  Quicker  results  are  secured  from  cuttings.  If 
strong  cuttings,  4  or  5  inches  long,  are  taken  in  early 
spring  and  grown  in  strong  and  rather  moist  soil,  the 
plants  may  be  strong  enough  for  cutting  the  following 
spring;  but  it  is  usually  better  not  to  cut  them  until 
two  years  from  starting.  The  cuttings  may  be  placed 
where  the  plants  are  to  stand  permanently,  or  they  may 
be  grown  in  drills  in  a  seed-bed.  The  latterplan  is  usu- 
ally to  be  preferred,  since  it  allows  the  plants  to  receive 
better  care.  Seeds  give  plants  that  are  strong  enough 
for  cutting  about  the  third  year.  The  seeds  are 
really   fruits   or    pods,  and    each   fruit    may   produce 


2280. 
Head  of  Rye. 

Natural  size. 


two  or  three  plants.  Usually  the  fruits  are  sown 
without  shelling.  The  seedlings  are  raised  in  the  seed- 
bed and  transplanted  when  one  year  old  to  permanent 
quarters.  On  good  soil,  plants  of  Sea-kale  should  main- 
tain their  vigor  for  five  to  eight  years  after  they  have 
come  to  cutting  age.  As  soon  as  they  begin  to  show 
signs  of  decline,  new  plants  should  be  propagated. 
Although  the  plant  is  hardy  in  the  northern  states,  it  is 
always  benefited  by  a  liberal  dressing  of  litter  or  ma- 
nure in  the  fall.  Plants  may  be  forced  in  hotbeds  or 
under  the  greenhouse  benches,  as  recommended  for 
rhubarb.  Sea-kale  has  large,  glaucous,  cabbage-like 
leaves  which  make  it  a  striking  plant  for  ornament 
early  in  the  season.  It  also  throws  up  a  strong  cluster 
bearing  many  rather  showy  white  flowers.  However, 
the  plant  is  rarely  propagated  for  its  ornamental  value. 
Sea-kale  grows  wild  on  the  seacoasts  of  southwestern 
Europe.  l.  H.  B. 

SEA  LAVENDER.    Statice. 

SEA   ONION.     Urginea   maritima;    also  applied  to 

Ornithogalum  caudatnm. 

SEA  PINK.   Armeria. 
SEASIDE  GRAPE.    Coccoloba. 
SEASON  VINE.    Cisstis  sicyoides. 
SEA-URCHIN  CACTUS.  EcUnopsis. 

SECALE  (the  ancient  Latin  name,  said  to  be  derived 
from  seco,  to  cut;  according  to  some,  applied  to  spelt). 
Graminece.  Species  2,  S.  fragile,  an  annual  of  southern 
Russia,  and  S.  cereale,  the  cultivated  Rye,  which,  ac- 
cording to  Hackel,  is  derived  from  the  perennial,  S. 
montanum,  native  in  the  mountains  of  southern  Europe 
and  central  Asia.  Spikelets  with  2  perfect  fls.  sessile 
on  opposite  sides  of  a  zigzag  rachis,  forming  a  terminal 
spike,  empty  glumes  subulate  and  1-nerved,  by  which 
characters  the  genus  differs  from  Triticum^  in  which 
the  empty  glumes  are  ovate  and  3-nerved. 

cered,le,  Linn.  Rye.  Fig.  2280.  A  tall  annual  com- 
monly cultivated  in  Europe,  less  so  in  this  country,  as  a 
cereal.  Also  cultivated  here  for  annual  pasture.  Fl.- 
glume  long-awned.  Much  more  commonly  grown  in  New 
York  and  New  England  than  westward. 

A.  S.  Hitchcock. 

S£GHIUM  (by  some  said  to  be  derived  from  Sicyos, 
with  which  the  genus  was  once  united,  by  others  to  have 
come  from  the  Greek  sekos,  a  "fold,"  because  swine  are 
fed  on  it).  Cucurbitdcecf.  One  very  odd  tendril-climb- 
ing vine,  probably  native  to  the  West  Indies  and  adja- 
cent South  America.  This  species,  S.  6dule,  Swartz, 
Fig.  2281,  is  known  under  a  variety  of  names,  asChocho, 
Chuchu,  Chow-Chow,  Chayotte,  Cahiota,  Pepinella.  The 
vine  itself,  with  herbaceous  annual  stems,  is  useful  for 
covering  arbors  in  warm  countries.  The  root  becomes 
a  large  corky  tuber,  sometimes  weighing  20  lbs.,  and  is 
edible.  The  fruit  is  irregularly  ribbed,  3-6  in.  long  (Fig. 
2281,  from  nature),  and  edible.  Sechium  belongs  to  that 
group  of  the  CucurbitacefB  which  comprises  1-seeded 
fruits.  The  single  flat  seed  is  1-2  in.  long  (shown  in 
upper  specimen  in  Fig.  2281),  and  attached  at  the 
upper  end  of  the  cavity.  It  is  not  removed  from  the 
fruit,  but  the  entire  fruit  is  planted.  Because  seeds 
are  not  to  be  had  separate,  the  notion  has  arisen  that 
the  fruit  is  seedless.  Sometimes  germination  begins 
before  the  fruit  drops  from  the  vine.  The  fruit  is 
variously  ribbed  and  lobed,  varying  from  pale  green  to 
cream-colored  and  white,  according  to  varietj',  the  sur- 
face shining  and  somewhat  spiny.  In  tropical  coun- 
tries the  fruit  is  cooked  for  eating,  much  as  squash 
is  served  with  lis.  Some  persons  prefer  the  roots  to 
yams.  Sechium  ednle  is  a  common  commodity  in  the 
West  Indies,  and  the  fruits  are  not  rare  in  northern 
markets.  It  is  also  grown  to  some  extent  in  Florida  and 
southern  California.  In  northern  countries,  the  plant 
makes  a  strong  vine  in  one  season  but  does  not  bear. 
The  plant  has  little  ornamental  value. 

In  Sechium  the  fls.  are  monoecious.  The  staminate 
are  in  short,  long-stalked  axillary  clusters;    the  pistil- 
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late  are  solitary  or  in  pairs  on  a  short  pubescent  axil- 
lary pedicel.  Corolla  5-lobed,  green  or  cream-colored. 
Stamens  3,  united  into  a  glabrous  or  glandular  column. 
Lvs.  4-6  in.  across,  cucumber-like,  cordate  -  ovate  and 
5-7-angled,  pointed,  somewhat  scabrous  above.  Ten- 
drils opposite  the  lvs.,  3-4-cleft.  The  plant  grows  50 
feet  in  warm  climates.  G.C.  1865:51;  III.  24:476; 
28:450.  L.  H.  B. 


2281.  Fruits  of  Sechium  edule  (X  34)- 


SECURINfiGA  (Latin,  securis,  hatchet,  and  negare, 
to  refuse;  alluding  to  the  hard  wood).  Exiphorbi&cece . 
Deciduous  shrubs,  with  alternate,  petioled,  entire,  usu- 
ally small  leaves,  small  greenish  or  whitish  flowers  in 
axillary  clusters  or  solitary,  and  capsular  small  sub- 
globose  fruits.  S.  ramiflora  seems  to  be  the  hardiest 
species  and  the  only  one  in  cultivation  in  this  country. 
It  is  fairly  hardy  at  the  Arnold  Arboretum,  usually  only 
the  tips  of  the  young  branches  being  winter-killed,  and 
forms  a  handsome  round  bush  with  bright  green  foliage. 
It  seems  to  grow  in  any  kind  of  soil  and  is  propagated 
by  seeds  and  by  greenwood  cuttings  under  glass.  About 
10  species  in  temperate  and  subtropical  regions  of 
America,  Asia  and  Africa,  also  in  southern  Europe,  but 
none  in  N.  America.  Fls.  unisexual,  dioecious  or  monoe- 
cious in  axillary,  few-fld.  cymes  or  solitary;  sepals  5; 
stamens  usually  5,  with  a  5-lobed  disk  at  the  base;  pis- 
tillate fls.  with  entire  disk  and  3  2-parted  styles:  fr.  a 
3-lobed  dehiscent  capsule,  3-6-seeded. 

ramifldra,  J.  Miiller  {Geblera  suffruticosa,  Pisch.  & 
Mey.  Fliiggea  suffruticosa,  B&ill.  Aciddtonramiflorus, 
Kuntze).  Shrub,  3-6  ft.  high :  lvs.  short-petioled,  oval 
or  ovate  to  ovate-lanceolate,  acute  or  obtuse,  cuneate  at 
the  base,  entire,  bright  or  yellowish  green,  glabrous, 
thin,  1-2  in.  long:  staminate  fls.  about  1%  lines  across, 
in  5-10-fld.  clusters;  pistillate  solitary:  fr.  about  one- 
fifth  in.  across,  greenish.  July,  Aug.  S.  Siberia  to 
Amurland  and  Mongolia. 

S.Leucop'^rus.  Miill.  Arg.,  belongs  to  Fliiggea,  a  genus  of  6 
species  distributed  through  the  tropics  of  Asia,  Africa  and 
Australia;  it  is  chiefly  distinguished  from  Securinega  by  the 
seeds,  which  are  concave  on  the  ventral  surface;  the  fr.  is 
berry-like.  P.  Leiicopyrus,  Willd.,  is  a  spiny  shi-ub,  with  tor- 
tuous, light-colored,  glabrous  branches:  lvs.  ohovate  to  orbicu- 
lar, emarginate,  cuneate  at  the  base,  glabrous,  %-l  in.  long: 
ils.  small,  in  axillary  chisters,  the  staminate  fls.  more  numerous 
and  on  slenderer  pedicels:  fr.  globose,  white,  %-%  in.  across. 
India  to  trop.  Austr.  For  cultivation  in  trop.  regions  or  in  the 
hothouse.  Alfred  Rehder. 

SEDGE.     Consult  Carex  and  Cyperus. 

S£DTJM  (Latin,  sedes,  to  sit:  the  plants  fix  them- 
selves on  rocks  and  walls).  (Jrasstilhcew.  Sedum  is  a 
large  group  of  fleshy-leaved  herbaceous  plants,  mostly 
hardy  and  perennial,  including  the  Stonecrop  and  Live- 
forever.  The  flowers  are  usually  small,  rarely  3^-%  in. 
across,  but  the  clusters  are  often  showy  and  3-4  in.  in 
diameter.  There  is  a  pretty  blue-flowered  species  and 
one  with  scarlet  flowers,  but  with  these  exceptions  the 
genus  might  be  divided  into  two  groups,  those  with 
yellow  flowers  and  those  with  white  or  pinkish  flowers. 
The  foliage  is  always  succulent,  but  otherwise  remark- 
ably varied:  the  leaves  opposite,  alternate  or  whorled, 
entire  or  serrate,  rarely  deeply  cut,  sometimes  large, 
broad  and  flat,  sometimes  thick  and  pulpy,  sometimes 
minute  and  moss-like.  Some  of  the  plants  are  stout, 
erect  and  bushy,  but  many  of  them  have  a  set  of  creep- 


ing barren  shoots,  terminated  by  dense  rosettes,  while 
the  flowering  stems  are  erect  and  often  furnished  with 
leaves  of  an  entirely  different  shape. 

Sedum  is  a  genus  of  about  120  species,  all  found  in 
the  temperate  and  frigid  regions  of  the  northern  hemi- 
sphere except  a  solitary  species  in  Peru.  Herbs,  rarely 
shrubby  at  the  base,  glabrous  or  glandular-pubescent: 
flowers  in  cymes;  petals  4-5  (rarely  6-7);  stamens 
8-10  (rarely  12-14).  The  genus  is  closest  to  the  House- 
leek  and  other  species  of  Sempervivum,  but  the  floral 
parts  of  Sedum  are  typically  in  4's  or  5's,  while  those  of 
Sempervivum  are  typically  6  or  more.  Also  Semper- 
vivum extends  to  South  Africa.  The  hardy  Sedums  are 
monographed  by  M.  T.  Masters  in  Gardeners'  Chronicle 
for  1878.  Masters'  arrangement  has  been  followed  be- 
low. There  is  also  a  good  horticultural  review  in  Gn. 
27,  pp.  314-316  (1885). 

Sedums  are  of  the  easiest  culture.  As  a  rule,  they 
prefer  sandy  soil,  and  are  very  averse  to  a  wet  position 
in  winter.  They  are  standard  plants  for  carpeting  poor 
and  sandy  waste  places  where  few  other  things  will 
grow.  The  little  yellow-flowered  plant  with  pulpy  foli- 
age that  spreads  in  n earl j' every  cemetery  is  5'cdMm  acre. 
Sedums  are  also  general  favorites  in  all  forms  of  rock- 
gardening.  They  are  much  used  for  carpet-bedding, 
especially  the  kinds  with  mealy  or  glaucous  foliage,  and 
those  with  various  metallic  shades  of  purple.  In  the 
hardy  border,  the  more  robust  and  bushy  kinds,  like  S. 
maximum  and  spectabile,  are  preferred,  though  any  of 
the  lower-growing  kinds  are  suitable  for  edgings  and 
any  of  the  evergreen  kinds  are  welcome  in  winter  when 
the  hardy  border  shows  few  other  bits  of  color  or  signs 
of  life.  As  a  rule,  Sedums  like  the  sun,  but  a  few  of 
the  species  may  help  to  solve  the  difficult  problem  of 
carpeting  the  ground  underneath  the  trees  where  the 
soil  is  dry  and  shaded.  Sedums  are  also  favorites  for 
baskets  and  vases,  especially  the  kinds  with  trailing 
stems  and  minute  leaves.  Por  greenhouse  decoration, 
<S'.  spectabile  is  the  favorite,  as  it  is  perhaps  the 
showiest  of  the  genus.  It  may  be  had  in  flower  at  any 
season  of  the  year  and  remains  in  bloom  a  long  time. 
It  is  also  one  of  the  favorite  Sedums  for  window-sills, 
balconies  and  housetops,  especially  in  crowded  cities. 
Sedum  acre,  however,  is  everybody's  plant.  A  pot  of  it 
is  often  the  only  pleasant  sight  in  an  ugly  city  alley. 
Sedums  are  plants  for  poor  folks.  The  chief  points 
against  them  are  that  they  have  never  been  fashionable 
and  anybody  can  grow  them.  They  can  be  propagated 
by  seeds,  but  they  are  easily  multiplied  by  the  young 
offsets.  These  rosettes  are  somewhat  bulb-like  in  nature 
and  Sedums  could  probably  be  propagated  if  it  were 
worth  while  by  using  each  leaf  of  a  rosette. 

The  key  to  the  species  is  necessarily  unsatisfactory. 
It  would  answer  better  for  wild  plants.  In  the  gar- 
dens the  species  run  together,  especially  those  of  the 
Telephium  group,  Nos.  7-10.  There  is  no  absolute  proof 
that  these  and  other  Sedums  intercross  in  the  gardens, 
although  it  is  practically  certain.  Although  the  species 
may  run  together,  it  has  been  thought  best  to  take 
clear-cut  types  and  to  make  the  key  as  sharply  de- 
fined as  possible  instead  of  giving  generalized  de- 
scriptions through  which  the  plant  lover  may  search  in 
vain  for  distinguishing  marks. 
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Section  I.  Herbaceous  Perennials,  i.  e.,  plants  that 
die  down  to  the  root  during  winter.  (In  greenhouse 
culture  some  become  evergreen.) 

A.  Flowers  unisexual 1.  roseum 

AA.  Flowers  bisexual. 
B.  Lvs.  narrow. 

c.  Arrangement  of  lvs.  oppo- 
site    2.  Asiaticum 

cc.  Arrangement  of  lvs.  alter- 
nate. 

D.  Height  about  4  in 3.  MiddendorKianum 

DD.  Height  12  in.  or  more. 
E.  Stems  glabrous. 

F.  tie  pals  equal 4.  Aizoon 

FP.  Sepals  unequal .. .  5.  Maximowiczii 

EE.  Stems  pilose 6.  Selskyanum 

BB.  Lvs.  broad:  roots  tuberous. 
c.  Arrangement  of  lvs.  scat- 
tered (ravel !i  opposite  in 
S.  Teh'phium). 
D.  Margin  of  lvs.  dentate.  7.  Telephium 
DD.  Margin  of  lvs.  nearly 

entire 8.  telephoides 

cc.  Arrangement  of  lvs.  oppo- 
site   {sometimes    in   3's 
in  S.  spectabile) . 
D.  Buds  obovoid,  abruptly 

pointed 9.  maximum 

DD.  Buds  long  and  pointed. IQ.  spectabile 

Section  II.    Evergreen  Perennials.    Foliage  does  not 
die  during  the  tvinter. 
A.  Foliage  flat,  broad  and  rela- 
tively thin:  lvs.  spatulate  or 
wider. 
B.  Lvs.  in  tufts  or  rosettes  (at 
least  those  of  the   barren 
shoots). 
c.  Fls.  yellotv:  anthers  yel- 
low. 
D.  Each  fl.  14.  in.  across. .11.  spathulifolium 
DD.  Fach  fl.  %  in.  across. .VI.  obtusatum 
cc.  Fls.  white;  anthers  red- 
dish. 
D.  Barren  shoots  with  lvs. 

in  3's 13.  tematum 

DD.  Barren    shoots    ivith 

scattered  lvs 14.  Nevii 

BB.  Lvs.  scattered,  i.e., not  tufted. 
c.  Stem  erect:  fls.  whitish  or 

pinkish 15.  populifolium 

■  cc.  Stems  (barren  ones)  pros- 
trate. 
I).  Fls.  yellow. 

E.  Margin     of     lvs. 
coarsely  toothed 
above  the  middle. 
F.  Petals  lanceolate.. \G.  Kamtschaticum 

FF.  Petals  linear 17.  hybridum 

EE.  Margin  of  lvs.  entire.li.  Japonicum 
DD.  Fls.   pink,  rose   or 
ivhite. 
E.  Arrangement  of  lvs. 
opposite. 
F.  Base   of   lvs.   nar- 

roived 19.  stoloniferum 

20.  oppositifolium 
FF.  Base    of   lvs.   cor- 
date   21.  Ewersii 

EE.  Arrangement  of  lvs. 

alternate 22.  Anacampseros 

EEE.  Ai-rangement  of  lvs. 

inS's 23.  Sieboldii 

AA.  Foliage  more  or  less  terete: 
lvs.  usually  linear,  not  wider 
than  lanceolate  (unless  in 
No.  28). 
B.  Apex  of  lvs.  sharply  pointed. 
C.  Fls.  yelloiv. 

D.  Inflorescence  decurved.24.  reflexum 
DD.  Inflorescence  not  de- 
curved, 
E.  Cymes  scorpioid 25.  stenopetalum 


EE.  Cymes  umbellate 20.  sarmentosum 

cc.  Fls.  lilac  or  white 27.  pulchellum 

BE.  Aj)ex  of  lvs.  blunt. 
c.  Fls.  yellotv. 

D.  Lvs.  ovoid^  bitter 28.  acre 

DD.  Lvs.  oblong,  tasteless .  .29.  sezangulare 
cc.  Fls.  white  or  pink. 

D.   Plants    usually    glau- 
cous. 

E.  Anthers  black 30.  dasyphyllum 

EE.  Anthers  pxirple 31.  Hispanicum 

EEE.  Anthers  pink 32.  brevifolium 

DD.  Plants  not  glaucous. 
E.  Fls.   pinkish :    buds 

5-angled 33.  Lydium 

EE.  Fls.  white:  buds  ob- 
long   34.  album 

EEE.  Fls.   white:   btids 

roundish 35.  Monregalense 

Section  III.  Annuals  or  Biennials.  These  die  after 
flowering  and  fruitivg.  Annuals  flower  the  first  year, 
biennials  the  second. 

A.  Lvs.  flat,  not  cylindrical. 

B.  Fls.  scarlet 3G.  sempervivoides 

BB.  Fls.  yellow 37.  Formosanum 

AA.  Lvs.  more  or  less  cylindrical. 

B.  Fls.  blue 38.  cseruleum 

BB.  Fls.  dull  rose  or  white 39.  viUosum 

Section  I.    Herbaceous  Perennials  (Species  1-10). 

1.  rdseum,  Scop.  (S.  Rhodlola,  DC).  Rootstock 
thick,  fleshy,  exhaling  a  perfume  of  rose  water:  height 
6-8  in. :  lvs.  scattered,  oblong,  1  x  M  in. :  fls.  greenish  or 
reddish  purple,  in  a  terminal  flat-topped  cyme  about 
1  in.  across;  petals  4;  stamens  4  in  the  male  fl.,  absent 
in  the  female;  carpels  in  the  female  fl.  4.  Summer. 
Eu.,  N.  Amer.,  Himalayas.  — The  only  species  here  de- 
scribed that  has  unisexual  flowers.  A  neat-growing 
plant  suitable  for  rockeries  or  the  front  row  of  borders. 

2.  Asidticum,  Spreng.  Height  G-12  in. :  lvs.  opposite, 
linear,  coarsely  and  irregularly  toothed:  fls.  greenish 
yellow,  in  compact,  globose  cymes,  floral  parts  in  5's. 
Summer.  Himalayas.  — Cultivated  abroad  and  possibly 
in  America.  Its  almost  pinnatifld  foliage  makes  it  very 
distinct.  In  India  it  is  said  to  have  red  flowers.  It 
seems  to  suffer  from  the  wetness  of  an  ordinary  border 
in  winter,  and  should  probably  be  wintered  under  glass. 

3.  Middendorffi^num,  Maxim.  Lvs.  alternate,  ob- 
lanceolate,  dentate  toward  apex:  fls.  yellow,  in  a  flat- 
topped  cyme.  Summer.  Amurland.— According  to  J.  W. 
Manning,  it  grows  4  in.  high,  and  has  deep  green  foli- 
age which  becomes  a  rich  purple  in  winter.  Woolson 
says  it  is  densely  tufted. 

4.  Aizdon,  Linn.  Height  1ft.  or  more,  usually  lJ^-2  ft. : 
lvs.  alternate,  oblong-lanceolate,  coarsely  and  irregularly 
toothed  for  the  greater  part  of  their  length,  23^  x  %  in. : 
fls.  yellow,  3^  in.  across,  in  a  loose,  panicled  cyme  1-3  in. 
across.  Late  summer.  Siberia.  — An  old  garden  favorite, 
suitable  for  the  hardy  border  and  for  rockeries. 

5.  Maximowiczii,  Regel.  Height  1  ft.:  lvs.  suboppo- 
site  or  alternate,  oblong-ovate  or  oblong-lanceolate, 
regularly  toothed:  fls.  yellow,  in  a  dense,  flat  cyme. 
July,  Aug.  Japan,  Amurland.  Gn.  19,  p.  203;  27,  p.  316. 
—  By  some  this  is  considered  a  variety  of  S.  Aizoon. 
It  is  similar  to  S.  Aizoon  in  habit  but  larger,  differing 
in  the  sepals  of  unequal  length  and  in  the  peculiar 
flask-shaped  fl.-buds,  which  are  dilated  below  and  nar- 
rowed into  a  long  beak  above.  Desirable  for  borders ; 
also  used  for  carpet  beds.  Seeds,  as  well  as  plants,  are 
offered. 

6.  Selskitoum,  Regel.  Also  spelled  Selskyanum. 
Height  12-18  in. :  lvs.  alternate  { ?),  serrate  in  the  distal 
third :  fls.  yellow,  nearly  1  in.  across,  in  a  hollow-topped, 
leafy  cyme.  Late  summer.  Amur.,  Manchuria.— Re- 
sembles S.  Aizoon  but  has  narrower  and  pilose  leaves. 
Offered  in  1893  by  John  Saul. 

7.  Telephium,  Linn.  Orpine.  Live-forevek,  Fig. 
2282.  Height  12-18  in. :  lvs.  scattered,  rarely  opposite, 
oblong-ovate,  obtuse,  dentate :  fls.  pink,  spotted  red,  or 
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2282.   Live-forever— Sedum 
Telephium  (X  K). 


sometimes  pure  white,  in  dense,  terminal  and  lateral 
subfflobose  cymes.  July,  Aug.  Eu.,  N.Asia.  Gn.  27, 
p.  31G.  — Naturalized  in  America,  where  it  spreads  much 
but  blooms  little.  Vars.  hybridum,  purpvireum  and 
riibrum  are  live  American  trade  names  representing 
forms  with  dark  purple  foli- 
age, the  last-named  variety 
being  said  to  retain  its  pur- 
ple color  all  summer.  All 
the  forms  are  suitable  for 
the  front  rows  of  borders 
and  for  rockeries.  The 
young  shoots  in  spring  are 
pretty  objects  and  differ 
with  the  different  varieties. 
The  larger  forms  with  bright 
fls.  are  preferable.  S.  pur- 
ptireiim  and  purpurascens, 
Koch,  are  varieties  of  S. 
Telephium.  Subspecies 
Fab^ria,  Masters  {S.  Fa- 
bclria,  Koch,  not  Hort.). 
This  is  regarded  by  Masters 
as  a  subspecies  of  S.  Tele- 
phium, with  Ivs.  narrower 
than  in  the  type,  the  cymes 
always  terminal  and  shorter 
peduncled:  fls.  smaller  and 
earlier;  petals  less  recurved. 
It  is  doubtful  whether  this 
is  really  in  the  trade.  See 
S.  specfahile. 

8.  telephoides,  Michx.  Height  6-12  in. :  Ivs.  scattered, 
2x1  in.,  oblong -obovate,  nearly  entire  or  sparingly 
toothed:  fls.  flesh-colored,  in  small  dense  cymes  1-1^ 
in.  across.  June.  Alleghanies  from  Md.  south.  — Offered 
1891-92  by  H.  P.  Kelsey. 

9.  mdximum,  Suter.   A  stout,  bushy  plant  2  ft.  or  less 
high,  with  either  green  or  purple  stems:  Ivs.  opposite, 
ovate -acute,   more    or    less    cordate,  crenate  -  dentate : 
cymes  terminal  and  lateral  on  long  peduncles,  forming  a 
loose  panicle:  petals  whitish,  spotted  red  towards  tip. 
Aug.-Oct.    Eu.,  Caucasus,  northwestern  Asia.     Gn.  27, 
p.  316.  —  Var.  variegatum,  Hort.,  has   gold  and  green 
foliage,  according  to  J.  W.  Manning.     F.S.  16:1669 
var.  versicolor)  shows  a  form  with  rosy  purple  stems 
Ivs.    green,  yellow   and   white,  margined   rosy   purple 
This    species   has    many    forms,   the    stems 
green  or  purple,   fls.   green  or  reddish,    Ivs. 
cordate  or  tapering  at  the  base,  spreading  or 
recurved,  variegated  or  not.  It  is  the  best  for 
borders,  but  in  the  autumn  is  apt  to  get  too 
straggly  and  needs  support. 

Var.  haematddes,  Mast.  Stems  2-2J^  ft. 
high,  deep  purple:  Ivs.  5  x  3  in.,  oblong-ovate, 
obtuse,  coarsely  and  irregularly  toothed,  pur- 
plish: petals  whitish,  tipped  red.  September. 
Here  belongs  S.  atropurpureum,  Hort.,  ac- 
cording to  Masters,  but  the  plant  or  plants 
passing  as  such  in  America  are  very  different. 
S.  atropurpureum,  Turcz.,  which  appears  as 
a  good  species  in  Index  Kewensis,  is  probably 
a  synonym  of  S.  roseum. 

10.  spect^bile,  Bor.  {S.  Fabdria,  Hort.,  not  Koch). 
Showy  Sedum.  Fig.  2283.  This  is  the  most  popular  of 
all  Sedums  and  is  used  for  the  greatest  variety  of  pur- 
poses. Robust,  glaucous,  l>$-2  ft.  high:  Ivs.  opposite 
or  in  3'k,  3x2   in.,  ovate,   obtuse,  entire   or  obscurely 

wavy  -  toothed  :  fls. 
/i  in.  across,  in  flat- 
topped,  inversely 
pyramidal,  leafy,  um- 
., ..?'  ^..ni^^v^^^^  bellate    cymes    4    in. 

-''^X^^^'k^J^-i^i^^.^-^'  across.  Sept.,  Oct. 
<«^V:ij'^''^^3p%,r3^>{>t2&t^  Possibly  from  Japan. 
^^r^S^"^^^^^^'-  Gn.  27,  p.  315.  I.  H. 
_'  -J~^^:^k^ ^^ZM-^-^Z.  4v;^-.  .  8:271.- The  fls.  vary 
'    «>'-"''•  from  rose   to  purple 

Aj->'>     <  J  fi'Hl  perhaps  to  white. 

„„„„    „,  Pitcher    &    Manda 

2283.  Showy  Sedum-Sedum  offered     var.    dlbum. 

spectabile.  Var.    purpiireiim  and 

Clusters  4  inches  across.  rdseum     are    trade 


names.  Also  a  form  with  variegated  foliage  has  been 
advertised.  This  species  remains  in  bloom  a  long  while 
and  is  very  attractive  to  butterflies.  Masters  declares 
that  it  thrives  in  stiff  clay,  and  does  not  do  so  well  in 
lighter  soils. 

Section  II.    Evergreen  Perennials  (Species  11-35). 

11.  spathulifdlium,  Hook.  Barren  stems  creeping, 
with  terminal  rosettes  of  obovate  Ivs. :  flowering 
branches  erect,  and  bearing  scattered  club-shaped  Ivs.: 
fls.  yellow,  %  in.  across,  in  terminal  cymes ;  sepals  ob- 
long-obtuse. May,  June.  N.  W.  Amer.  G.C.  II.  10:377. 
Gn.  24:415.-Offered  in  1881  by  Gillett,  but  is  prob- 
ably not  cult,  in  eastern  states,  and  probably  requires 
pot  culture  indoors.  Here  may  belong  Franceschi's  S. 
spathulatum ,  a  California  species,  which  he  calls  a 
"giant  among  Sedums,  growing  several  ft.  high."  Mas- 
ters' plant  is  not  over  1  ft.  high. 

12.  obtusiitum,  Gray.  Barren  stems  prostrate,  with 
rosettes  of  spatulate  Ivs.:  fl. -stems  erect,  ultimately 
leafless  and  then  scarred:  fls.  yellow,  in  terminal,  um- 
bellate cymes  13^-2  in.  across  ;  sepals  oblong-acute. 
June,  Jvxly.  Calif. —  Once  offered  in  America,  but  prob- 
ably not  now  in  cult. 

13.  tem^tum,  Michx.  Fig.  2284.  Barren  stems  pros- 
trate, with  terminal  rosettes  of  spatulate  Ivs. :  Ivs.  of 
the  flowering  branches  scattered,  oblong,  acute,  all  the 
Ivs.  in  whorls  of  3:  fls.  white,  K  in.  across,  in  terminal, 
leafy,  1-sided,  3-5-parted  cymes  ;  floral  parts  in  4's. 
July,  Aug.  Pa.  to  111.  and  south.  B.M.  1977.    B.R.2:142. 

14.  N^vii,  Gray.  Barren  stems  prostrate,  with  termi- 
nal rosettes  of  obovate-spatulate  Ivs.,  tapering  into  a 
short  stalk  auricled  at  the  base,  sprinkled  with  pink 
dots  :  fl. -stems  erect,  with  appressed,  scattered  Ivs. 
similar  to,  but  smaller  than  those  of  the  barren  stems: 
fls.  white,  3^  in.  across,  in  forked  cymes  whose  branches 


2284.   Sedum  ternatum  (X  ,';;)• 

are  about  1)^  in.  long  and  recurved;  anthers  brownish 
purple.  July.  Mts.  of  Va.  and  Ala. —  Hardy  in  Mass. 
and  desirable  for  edgings  or  rockeries,  according  to  Ed- 
ward Gillett. 

15.  populiidlium,  Pall.  A  very  distinct  species  by  rea- 
son of  its  shrubby  base,  stalked,  poplar-shaped  Ivs.  and 
corymbs  of  whitish  fls.  which  have  the  scent  of  haw- 
thorn. Roots  fibrous:  stems  6-10  in.  high,  branched: 
Ivs.  alternate,  ovate,  acute,  coarsely  and  irregularly 
toothed:  fls.  nearly  K  in.  across,  wliitish  or  ])inkish,  in 
corymbose  cymes;  stamens  pinkish;  antliers  purple. 
Aug.  Siberia.  B.M.  211.  Gn.  27,  p.  316.  R.H.  1857,  p. 
150.— Rare  in  cult.,  but  desirable  for  borders  and  rock- 
eries and  makes  a  charming  pot-plant. 

16.  Kamtsch6,ticum,  Fiseh.  &  Jley.  Height  4-6  in. : 
Ivs.  alternate  or  opjiosite,  obovate,  coarsely,  but  regu- 
larly tootlied  above  the  middle:  fls.  yellow,  %  in.  across, 
in  umbellate  cymes  1-3  in.  across  ;  petals  lanceolate. 
Late  summer.     E.  Asia.     Gn.  25,  p.  531;  27,  p.  317. 
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17.  hjbridum,  Linn.  Creeping,  glabrous  or  glandular: 
Ivs.  alternate,  stalked,  spatulate,  coarsely  toothed  in  the 
upper  half  :  tls.  yellow,  in  umbellate  cymes  2-3  in. 
across;  petals  linear.    Summer.    Siberia. 

18.  Jap6iiicum,  Siebold.  Diffuse  :  Ivs.  scattered  or 
opposite,   spatulate,    acute,  entire  :    fls.   yellow,    Yi   in. 

across,  in  terminal  and  lateral 
panicled  cymes;  petals  lanceo- 
late. Var.  varieg^tum,  Hort. 
has  Ivs.  with  golden  blotches, 
according  to  John  Saul.  "/S. 
macrophyllnni    atireo  - margin- 


Stonecrop.  or  Wall  Pepper 
Sedum  acre  (X  %). 


atum,"  Hort.,  is  probably 
a  variegated  form  of  this 
species. 

19.  stoloniferum,  Gmelin  {S.  spurium,  Bieb.).  Bar- 
ren stems  trailing,  marked  with  annular  scars,  rooting 
at  nodes:  fl. -stems  ascending  6  in.  high:  Ivs.  opposite, 
spatulate,  coarsely  toothed  above,  the  margins  studded 
■with  hyaline  papillae  :  fls.  pink  (or  white),  %  in. 
across,  in  cymes  2  in.  across;  anthers  reddish.  July, 
Aug.  Asia  Minor,  Persia.  B.M.  2370.  Gn.  27,  p.  315. 
R.H.  1891,  p.  523.  — Commoner  in  cult,  abroad.  "It  has 
the  disadvantage  of  affording  cover  for  snails,"  but  "one 
always  knows  where  to  look  for  the  snails." 

20.  oppositifdlium,  Sims.  Very  close  to  S.  stolonife- 
rum, but  the  Ivs.  are  brighter  green,  more  regularly 
decussate,  and  as  they  are  broader  at  the  base  they 
overlap  one  another  a  little  and  produce  a  neater  ap- 
pearance than  in  S.  stoloniferum.  Fls.  white  or  whitish. 
Anthers  orange,  according  to  Masters,  but  yellow  in 
B.M.  1807.   Aug.   Caucasus,  Persia. 

21.  fiwersii,  Ledeb.  {S.  azureum,  Royle,  not  Desf. ). 
Stock  thick,  giving  off  many  trailing  or  ascending  slen- 
der branches:  Ivs.  opposite,  sessile,  cordate,  clasping, 
entire  or  slightly  wavy:  fls.  pink  or  pale  violet,  in  dense 
globose  cymes.  Aug.,  Sept.  Himalayas,  Siberia.— Mas- 
ters says  it  is  rather  tender  in  cult.,  but  well  worth  pot 
culture.  Var.  Turkestinicum,  Hort.,  according  to  J.  W. 
Manning,  grows  4  in.  high,  has  deep  violet  fls.  in  Sept. 
and  Oct.,  and  is  hardy  in  Mass. 

22.  AnacAmpseros,  Linn.  Glaucous,  barren  branches 
rooting  at  nodes:  fl. -stems  erect,  reddish:  Ivs.  bluish, 
green,  orbicular  or  obovate-obtuse,  cordate,  auricled, 
greenish  with  reddish  margins :  fls.  violet,  34  in.  across, 
in  dense,  globose  cymes.  Central  Eu.  B.M.  118.  — Suit- 
able for  rockeries  and  edgings.  The  fls.  are  compara- 
tively rarely  produced. 

23.  Si^boldii,  Sweet.  Glaucous,  9  in.  high:  branches 
purplish,  erect,  afterwards  decurved:  Ivs.  in  whorls  of 
3,  sessile,  sinuate,  bluish  green,  pinkish  at  margins: 
fls.  pinkish,  %  in.  across.  Aug.  Japan.  B.M.  5358.— 
Very  useful  for  rockeries  and  borders.  Var.  variegatum, 
Hort.  {S.  t'arjVfifd^Mm,  Hort.,  not  Wats.),  has  Ivs.  marked 
with  white.  I.H.  10:373  (green  at  margin,  yellow  down 
center). 

24.  refl6xum,  Linn.  Glabrous,  barren  stems  trailing: 
fl. -stems  8-10  in,  high:  Ivs.  in  6-7  rows,  crowded  on  the 
barren  stems  into  a  conical  mass,  yi-%  in.  long,  linear: 
inflorescence  decurved  or  erect  before  flowering:  fls. 
%  in.  across,  yellow,  floral  parts  in4's  to8's.  England. 
Var.  cristAtum,  Mast.  (S.  monstrosum  and  rohustum, 
Hort.),  has  fasciated  stems  forming  a  crest  like  a  cocks- 
comb. 


25.  8tenop§talum,  Pursh.  Glabrous:  stems  3-6  in. 
high,  erect  from  a  decumbent  base:  Ivs.  crowded  on 
barren  shoots,  sessile,  fleshy,  lanceolate,  3^  in.  long: 
fls.  bright  yellow,  in  scorpioid  cymes,  floral  parts  in  5's. 
Rocky  Mts.- Offered  by  Gillett  in  1881.    Rare  in  cult. 

26.  sarmentdsum,  Bunge.  Glabrous:  Ivs.  opposite  or 
whorled,  linear:  fls.  yellow,  34  in.  across,  in  a  flat-topped, 
umbellate,  3-5-forked  cyme.  China.  — Var.  c^rneum  {S. 
cdrneum  variegatum,  Hort.),  has  pink  stems:  Ivs. 
marked  with  marginal  stripe  of  white  or  cream-color. 
This  variety  is  grown  in  greenhouses  and  for  carpet 
beds  and  edgings. 

27.  pulch61Ium,  Michx.  Glabrous  trailer, 
3-6  in.  high:  Ivs.  linear,  terete-pointed, 
gibbous  at  base,  scarcely  }4  in.  long:  fls. 
rosy  purple,  3^  in.  across:  inflorescence 
a  3-4-branched  cyme,  with  erect  fls. 
crowded  in  2  rows  along  the  upper  sur- 
face and  each  provided  with  a  leafv  bract. 
June-Aug.  U.  S.  B.M.  0223.  Gn.  27, 
p.  315.  G.C.  II.  10:685. -The  minute  foli- 
age assumes  rich  tints  of  red,  brown  and 
purple.  The  branches  of  the  inflorescence 
are  3-4  in.  long  and  gracefully  arched. 

28.  ^cre,  Linn.  Stonecrop.  Wall 
Pepper.  Love  Entangle.  Fig.  2285. 
Barren  stems  creeping,  branched,  about  2 
in.  long:  fl. -stems  2-3  in.  high:  Ivs.  mi- 
nute, 34  in.  long  or  less,  crowded,  thick,  ovoid  or  nearly 
globular:  fls.  %  in.  across,  in  1-sided  cymes  having  2-5 
forks.  June,  July.  Eu..  E.  Asia.  Gn.  27,  p.  316. -This 
is  the  commonest  species  native  to  England  and  one  of 
the  commonest  in  cultivation.  It  is  much  used  for 
edging  and  carpeting  bare  spots,  especially  in  cemeteries. 
Thrives  best  in  poor  soil.  The  Ivs.  have  an  acrid  taste. 
Masters  says  it  may  often  be  seen  on  the  window-sills 
of  London  alleys,  and  adds:  "It  is  one  of  the  com- 
monest, least  considered  of  all  plants,  but  very  few 
have  really  higher  claims  to  notice."  Var.  atireum, 
Mast.,  has  Ivs.  and  tips 
of  shoots  bright  golden 
yellow  in  spring.  This  is 
cult,  for  spring  bedding. 
It  gives  a  bit  of  color  at 
a  dull  season.  It  loses 
the  yellow  tint  in  sum- 
mer and  is  never  so  ro- 
bust as  the  green  form. 
Var.  61egans,  Mast.,  has 
the  tips  and  young  Ivs. 
pale  silvery  colored.  Not 
as  effective  or  hardy  as 
var.  aureum.  Var.  mS.- 
jus,  Mast.  Larger  and 
more  robust  than  the 
type:  Ivs.  in  7  rows  in- 
stead of  5:  fls 
across,  in  a  2-parted 
cyme.    Morocco. 

29.  Bexangul&,re,  Linn. 
Very   close    to    <S'. 
acre   but   the    Ivs. 
not  so  bitter  to  the 
taste, more  slender. 

2286. 
Sedum  caeruleum. 

Natural  size. 

several  times  as  long  as  thick,  and  in 
6-7  rows,  ratlierthan  5.  Europe,  rarer. 
In  American  gardens  it  is  said  to  grow 
6  in.  high,  and  flower  in  .June  and 
July.  — Mostly  used  for  carpet  beds. 

30.  dasyphyllum,  Linn.  Glaucous,  glabrous  or  glandu- 
lar: Ivs.  oblong  or  roundish,  studded  with  crystalline 
pimples:  buds  oblong,  obtuse:  fls.  pinkish;  anthers 
black.  Eu.,  S.  Afr.  B.M.  6027.  — Woolson  says  it  grow-s 
3-6  in.  high,  and  is  suitable  for  edgings. 

31.  Hisp&nicum,  Linn.  Glaucous:  fl. -stems  3-4  in. 
high,  reddish:  Ivs.  34  in.  long,  linear,  greenish  gray, 
becoming  reddish,  studded  with  fine  hyaline  pimples  at 
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the  tips:  cymes  3-7-branched,  umbellate:  buds  5-6- 
angled:  lis.  pinkish  white,  Vi  in.  across.  July.  Central 
and  southern  Europe.  — Readily  distinguished  by  having 
the  floral  parts  in  6's. 

32.  brevifdlium,  DC.  Glaucous:  Ivs.  in  4  rows,  a 
tenth  of  an  inch  long,  pinkish,  densely  covered  with  a 
mealy  pubescence:  fls.  34  in.  across;  petals  white,  with 
pink  midrib;  anthers  pink.  Western  Mediterranean 
region.  — Manning  says  it  grows  4  in.  high  and  blooms 
in  July  and  August.  Said  to  be  exceptionally  sensitive 
to  superfluous  moisture  at  the  root. 

33.  Lydium,  Boiss.  Glabrous,  3-6  in.  high:  Ivs.  V^  in. 
long,  linear,  greenish  or  red-tipped,  auricled  at  base  and 
with  numerous  pimples  at  tip  when  seen  with  a  lens: 
buds  5-angular:  fls.  one-tenth  in.  across,  pinkish;  an- 
thers reddish.  Aug.,  Sept.  Asia  Minor.  — Var.  aiireum, 
Hort.,  was  offered  by  John  Saul  in  1893. 

34.  Alburn,  Linn.  Glabrous,  4-6  in.  high:  Ivs.  alter- 
nate, Kin.  long,  linear-oblong:  cymes  2-3  in.  across: 
buds  oblong:  fls.  Vi  in.  across,  white;  anthers  reddish. 
July.    Eu.,  N.  Asia.    Gn.  27,  p.  315. 

35.  Monregal6nse,  Balbis  {S.  crucicltnm,  Desf. ). 
Glabrous,  except  inflorescence,  which  is  glandular:  Ivs. 
linear:  fls.  i4  in.  across,  white;  buds  roundish,  pointed; 
stamens  pinkish.   N.  Italy,  Corsica.    L.B.C.  5:464. 

Section  III.    Annuals  or  Biennials  (Species  36-39). 

36.  sempervivoides,  Fischer.  Scarlet  Stonecrop. 
One  of  the  showiest  in  the  genus  and  remarkably  dis- 
tinct, if  not  unique,  by  the  color  of  the  fls.  Habit  of  a 
house-leek,  4-8  in.  high:  Ivs.  40-50  in  a  rosette,  wedge- 
shaped:  Ivs.  of  fl. -stems  clasping,  greenish  red,  oblong, 
acute:  cymes  2-4  in.  across,  dense:  fls.  scarlet.  July. 
Asia  Minor.  Gn.  19:378.  R.H.  1846:5.-Seems  not  to  be 
offered  in  America. 

37.  Formosinum,  N.  E.  Br.  Height  6  in.:  stem  re- 
peatedly branched  in  a  dichotomous  or  trichotomous 
manner:  Ivs.  1-3,  in  whorls  at  branchings  of  stem,  with 
occasionally  1-3  on  internodes,  flat,  spatulate:  fls.  yel- 
low.   Formosa.    Int.  into  S.  Calif,  in  1900. 

38.  caervileum,  Linn.  (S.  azareum,  Desf.,  not  Royle). 
Fig.  2286.  Glabrous,  or  pilose  on  inflorescence,  2-3  in. 
high:  Ivs.  M  in.  long,  oblong-obtuse,  pale  green,  spotted 
red:  cymes  1  in.  across,  with  recurved  branches:  fls. 
H  in.  across,  pale  blue,  5-7-merous.  S.  Afr.  B.M.  2224. 
B.R.  6:520.    Gn.  27,  p.  315. -Carpet  beds.    Sandy  soil. 

39.  villdsum,  Linn.  Glandular-pubescent,  3-4  in. 
high,  with  no  barren  branches:  Ivs.  2-5  times  as  long 
as  thick:  fls.  few,  dull  rose  (or  white  according  to 
Masters)  in  a  small,  loose  cyme.  Bogs  and  stony  rills, 
mountains  of  Eu.  — This  is  one  of  the  very  few  that  pre- 
fer wet  feet.  The  white-fld.  form  is  advertised  by  one 
dealer  in  perennials.  The  species,  however,  is  an 
annual. 


2288.   Natural  planting  of  maple  seeds. 

S.  lirauuii.,  offorert  by  Krolagp,  Ha.'irlom,  Holland,  appears 
not  to  bo  rcfognized  by  botanists. — .S".  Caldhricum  is  a  name 
given  without  doseription  to  an  Italian  speeios,  which  is  still 
offered  by  Krelage.— S.  debile,  Watson,  an  American  species, 
was  offered  in  IHHl  by  collectors,  but  is  probably  not  iu  cult, 
anywhere.— ,S'.  Dnuglasii,  Hook.,  is  a  yellow-fld.  species  from 
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Oregon  which  is  now  offered  in  the  East,  but  is  probably  not 
cult,  in  Eu.  It  grows  4  in.  high,  and  flowers  from  June  until 
Aug.  Said  to  be  annual.  Lvs.  lanceolate,  %-%  in.  long,  acute. 
—  S.  Oregdnum,  Nutt.,  was  offered  by  collectors  of  western 
American  plants  in  1881,  but  is  not  known  to  be  cult.— .V.  spe- 
cidsum,  Hort.=? — S.  tectoruni,  Scop.  =  Sempervivum  tectorum. 
—S.trifidwm,  Wall.,  is  not  offered  in  America,  but  should  be  in 
every  fancier's  collection.  It  is  immediately  distinguished  from 
all  others  described  above  by  the  pinnatifid  foliage,  which  is 
massed  at  the  top  of  the  stems  and  makes  a  fine  setting  for  the 
clusters  of  fls.,  being  twice  as  wide  as  the  latter.  Height  1  ft.: 
fls.  purplish,  red  or  crimson.   Himalayas.   Gn.  27,  p.  ^17. 

W.  M. 
SEEDAGE.  Under  this  term  may  be  included  all 
knowledge  respecting  the  propagation  of  plants  by 
means  of  seeds  or  spores.  The  word  was  first  used,  so 
far  as  the  writer  is  aware,  in  1887.  It  is  equivalent  to 
the  French  semis,  and  is  comparable  with  the  words 
graftage,  layerage  and  cuttage.  In  general  literature 
and  common  speech,  a  seed  is  that  part  of  the  plant 
which  is  the  outcome  of  flowering  and  which  is  used  for 
propagating  the  species.  In  the  technical  or  botanical 
sense,  however,  the  seed  is  the  ripened  ovule.  The  seed 
contains  an  embryo,  which  is  a  miniature  plant.  The 
embryo  has  one  or  more  leaves  (cotyledons),  a  bud  or 
growing  point  (plumule)  and  a  short  descending  axis 
(caulicle).  From  the  caulicle  or  stemlet,  the  radicle 
or  root  develops.  This  embryo  is  a 
mintite  dormant  plant.  Each  embryo 
is  the  result  of  a  distinct  process 
of  fertilization  in  which  the  pollen 
of  the  same  or  another  flower  has 
taken  part.  The  ovule  is  contained 
in  the  ovary.  The  ripened  ovary  is 
the  seed-case  or  pericarp.  The  peri- 
carp, with  the  parts  that  are  amal- 
gamated with  it,  is  known  techni- 
cally as  the  fruit.  In  many  instances 
there  is  only  one  seed  in  the  fruit; 
and  the  seed  and  its  case  may  ad- 
Seed-like  fruit  ^^^^^  ^^^  form  practically  one  body. 
,  Many  of  the  so-called  seeds  of  hor- 

Hop-tree.  ticulturists  are  really  frtiits  contain- 
Natural  size.  ing  one  or  few  seeds.  Such  are  the 
seeds  of  beet,  lettuce  and  sea-kale. 
The  winged  seeds  of  elms,  hop-tree  (Fig.  2287)  and 
ashes  are  really  fruits  containing  a  single  seed.  Acorns, 
walnuts,  butternuts  and  chestnuts  are  also  fruits;  so 
are  grains  of  corn,  wheat,  and  the  "seeds"  of  straw- 
berry. The  keys  of  maple  are  double  fruits,  with  two 
seeds  (Fig.  2288).  Beans  and  peas  are  true  seeds.  The 
fruit  part  is  the  pod  in  which  they  are  borne.  Seeds  of 
apples  and  pears  are  also  true  seeds,  the  fruit  being  the 
fleshy  part  that  surrotmds  them.  Germination  is  the 
unfolding  and  the  growing  of  the  dormant  or  embryo 
plant.  The  first  visible  stage  in  germination  is  the 
swelling  of  the  seed.  Thereafter  the  integument  is 
ruptured,  and  the  caulicle  appears.  When  the  caulicle 
protrudes,  the  seed  has  sprouted;  and  this  fact  is  taken 
as  an  indication  that  the  seed  is  viable  (Fig.  2289). 
Germination  is  not  complete,  however, 
until  the  young  plant  has  made  vital 
connection  with  the  soil,  has  developed 
green  assimilative  organs  and  is  able 
to  support  itself  (Fig.  2290).  See,  also, 
Figs.  2291  and  2292.  Seeds  that  have 
sufficient  life  to  sprout  may  still  be  too 
weak  to  carry  the  process  to  com- 
plete germination.  The  ideal  test  for 
the  viability  of  seeds  is  to  plant  them 
in  soil  in  conditions  that  somewhat  nearly  approach 
those  in  which  they  are  finally  to  be  planted.  This  test 
eliminates  the  seeds  which  are  very  weak  and  are  not 
able  to  grow  under  ordinary  conditions  and  to  push 
themselves  through  the  soil.  The  sprouting  test  made 
in  a  specially  prepared  device,  in  which  all  conditions 
are  regulated  to  a  nicety,  may  be  of  the  greatest  value 
for  purposes  of  scientific  study  and  investigation  and 
for  the  making  of  comparative  tests  between  various 
samples,  and  the  greater  the  sprotiting  test,  the  greater 
the  germinating  power;  but  one  must  not  expect  that 
the  actual  germination  will  always  be  as  great  as  the 
percentage  of  sprouting.  In  many  eases,  the  differences 
in  restilts  between  the  sprouting  test  in  a  specially  per- 
pared  device,  and  the  germination  tests   in  well-pre- 
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Sprouting:  stage- 
Castor  Bean. 
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pared  soil  in  the  open,  may  be  as  great  as  50  per  cent. 
Viability  varies  with  seasons  and  other  conditions. 
While  it  is  true  as  a  general  statement  that  the  older 
the  seed  the  less  the  viability,  yet  the  reverse  may  be 
true  within  narrow  limits.  Sometimes  lettuce  and 
melons  that  germinate  only  50  per  cent  in  December, 
germinate  70-80  per  cent  in  April. 

In  order  that  seeds  shall  germinate,  they  must  be 
supplied  with  moisture  and  be  given  a  definite  tempera- 
ture. The  requisite  temperature  and  moisture  vary 
with  the  different  kinds  of  seeds,  and  they  are  to  be 
determined  only  by  experience.  Seeds  may  be  planted 
in  any  medium  which  supplies  these  requisite  condi- 
tions. Although  seeds  are  ordinarily  planted  in  the 
ground,  such  practice  is  not  necessary  to  germination. 
They  may  be  planted  in  cocoanut  fiber,  moss  or  other 
medium.  However,  the  ground  may  supply  the  requi- 
sites for  germination,  and  it  also  supplies  plant-food 
for  the  young  plantlet  when  it  begins  to  shift  for  itself; 
and,  furthermore,  the  plants  are  in  the  position  in  which 
they  are  desired  to  grow.  In 
the  case  of  many  seeds, 
germination  is  more  rapid 
and  certain  when  the  seeds 
are  sown  in  cocoanut  fiber 
or  other  medium,  for  the 
conditions  may  be  more  uni- 
form. As  soon  as  germina- 
tion is  fairly  complete,  the 
plants  are  transplanted  to 
the  soil.  The  depth  at  which 
seeds  shall  be  sown  de- 
pends on  many  conditions. 
Out  of  doors  they  are 
planted  deeper  than  in  the 
house,  in  order  to  insure  a 
uniform  supply  of  moisture. 
A  depth  equal  to  twice  the 
diameter  of  the  seed  is  an 
old  gardeners'  rule.  This 
applies  well  to  the  sowing 
of  most  seeds  under  glass 
when  the  soil  is  well  prepared  and  is  kept  watered,  but 
in  the  open  ground  three  to  four  times  this  depth  is 
usually  necessary.  The  finer  and  moister  the  soil,  the 
shallower  the  seeds  may  be  planted,  other  things  being 
equal.  Better  results  in  germination  are  secured  when 
the  seeds  are  sown  in  a  specially  prepared  seed-bed. 
The  conditions  may  then  be  better,  the  gardener  is  able 
to  protect  the  young  plants  from  cold  and  from  insects 
and  fungi,  and  he  is  enabled  also  to  economize' time  and 
labor.  In  transplanting  from  the  seed-bed  to  the  field, 
the  gardener  unconsciously  chooses  only  the  best  plants 
and  thereby  the  crop  is  improved.  The  seed-bed  maybe 
in  a  forcing-house  or  hotbed,  or  in  the  open.  If  it  is  in 
the  open,  it  should  be  near  the  buildings,  where  it  can 
be  visited  frequently  and  where  water  may  be  applied 
as  needed.  If  the  bed  is  to  be  used  late  in  the  season 
when  the  soil  is  naturally  dry,  it  is  well  to  cover  it  the 
previous  spring  or  fall  with  a  very  heavy  coating  of  ma- 
nure. This  retains  the  moisture,  and  the  leaching  from  the 
manure  adds  plant-food  to  the  soil,  there- 
by enabling  the  young  plants  to  secure 
an  early  start.  When  the  seeds  are  to 
be  sown,  the  manure  is  removed  and  the 
surface  is  then  in  ideal  condition.  In  the 
handling  of  young  plants  in  seed-beds, 
one  must  take  pains   that 


2290.   Germination  complete 
—  Castor  Bean. 


2291.   Sprouting  stage 
of  Indian  corn. 


the  plants  are  not  too  thick 

and  that  they  do  not  suffer 

for  light,  else    they   may 

become   "drawn"   and    be 

practically  worthless.     In 

greenhouses  and  hotbeds, 

it  is  well  to  handle  common  vegetables  and  flower  seeds 

in  gardeners'  flats  (Fig.  2293).    These  flats  are  easily 

handled,  and  the  soil  is  so  shallow  that  it  can  be  kept 

in  uniform  conditions  of  temperature  and  moisture.  The 

seeds  of  some  of  the  finer  and  rarer  kinds  of  ornamental 

plants  require  special  treatment.    These  treatments  are 

usually  specified  in  the  articles  devoted  to  those  plants. 

Details  of  the  handling  of  very  delicate  seeds  are  well 

discussed  in  the  article  on  Orchids. 


As  a  rule,  seeds  germinate  best  when  they  are  fresh, 
that  is,  less  than  one  year  old.  Some  seeds,  however, 
of  which  those  of  melons,  pumpkins  and  cucumbers  are 
examples,  retain  their  vitality  unimpaired  for  a  number 
of  years,  and  gardeners  do  not  ask  for  recent  stock. 
Seeds  of  corn  salad  should  be  a  year  old  to  germinate  well. 
Very  hard,  bony  seeds,  as  of  haws  and  viburnums,  often 
do  not  germinate  until  the  second  year.  In  the  mean- 
time, however,  they 
should  be  kept  moist. 
Seeds  of  most  fruit  and 
forest  trees  should  be 
kept  moist  and  cool, 
otherwise  they  lose  vi- 
tality; yet  if  kept  too 
moist,  and  particularly 
too  close  or  warm,  they 
will  spoil.  Nuts  and 
hard  seeds  of  hardy 
plants  usually  profit  by 
being  buried  in  sand 
and  allowed  to  freeze. 
The  freezing  and  the 
moisture  soften  and 
split  the  integuments. 
Sometimes  the  seeds 
are  placed  between  al- 
ternate layers  of  sand 
or  sawdust:  such  prac- 
tice is  known  techni- 
cally as  stratification. 
L.  H.  B. 

Seed  Breeding.  — The 
marvelous  industrial 
and  commercial  devel- 
opment which  has  char- 
acterized the  latter  part 
of  the  nineteenth  cen- 
tury is  nowhere  more 
marked  than  in  the  art 
and  practice  of  seed 
growing.  Whatever 
may  have  been  their 
intellectual  belief , most 
planters  have  acted,  up 
to  within  a  few  years, 
as  if  seed  was  indeed 
essential  to  the  pro- 
duction of  a  crop,  but 
only  in  the  way  that 
water  and  manure  are 
essential.     The    only 

question  was  whether  or  not  the  seed  would  grow.  It 
might  be  desirable  that  the  seed  all  be  of  some  particu- 
lar kind  so  that  the  crop  would  ripen  all  at  once,  but 
beyond  that  the  breeding  of  the  seed  was  given  very 
little  consideration.  It  is  only  within  a  few  years  that 
a  majority  of  even  good  cultivators  have  come  to  recog- 
nize in  their  practice  the  fact  that  the  possibilities  and 
limitations  of  a  crop  are  as  positively  determined  by  the 
seed  used  as  is  the  character  of  the  fruit  of  an  orchard 
by  the  trees  of  which  it  is  composed.  There  have  al- 
ways been  exceptional  men,  who  fully  appreciated  the 
importance  of  seed  selection  and  breeding,  which  they 
practiced  within  their  own  gardens  to  secure  a  supply 
for  their  own  use,  but  even  professional  seedsmen 
formerly  gave  little  heed  to  scientific  seed  breeding,  be- 
ing quite  content  to  "rogue"  out  mixtures  or  poorer 
plants  rather  than  to  select  and  breed  only  from  the 
best.  Now,  every  seedsman  who  values  his  reputation 
maintains  more  or  less  extensive  stock  seed  farms, 
where  plant-breeding  is  conducted  on  the  same  princi- 
ples and  with  the  same  sort  of  skill  and  care  that  is 
used  in  the  breeding  of  animals. 

The  general  method  followed  is  first  to  form  a  clear 
conception  of  just  what  points  or  qualities  give  value  to 
a  variety  and  what  a  perfect  plant  of  that  sort  should 
be.  Then  a  few  plants  — say  ten— which  come  as  near 
this  ideal  as  possible  are  selected  and  the  seed  of  each 
saved  separately.  These  separate  lots  are  planted  the 
next  spring  in  contiguous  blocks,  and  the  plants  given 
an  opportunity  for  their  most  perfect  development.  As 
they  approach  maturity  the  lots  are  carefully  examined, 
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Germination  complete  in 
Indian  corn. 
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and  if  those  in  one  or  more  blocks  show  either  general 
inferiority  or  a  large  portion  of  inferior  plants,  the  en- 
tire block  is  condemned  and  rooted  out,  even  if  in  doing 
so  some  very  tine  individual  plants  are  destroyed.  The 
remaining  blocks  are  then  carefully  examined  and  that  one 
selected  which  shows  the  closest  adherence  to  the  desired 
type,  and  from  it  a  few  plants  are  selected  and  their 
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2293.    A  gardener's  flat,  or  shallow  box,  in  which  seeds  are 

sown  and  small  plants  handled. 

A  good  size  for  a  flat  is  16  x  20  inches,  and  3  inches  deep. 

seed  saved  separately  for  planting  in  blocks  the  suc- 
ceeding year.  Then  the  remaining  plants  of  this  and 
the  other  blocks  which  escaped  the  first  weeding  out  are 
very  carefully  examined  and  all  inferior  ones  removed, 
and  the  seeds  from  the  plants  which  still  remain  are 
saved  together.  These  are  usually  sufficient  in  quantity 
to  plant  a  field,  the  product  of  which  is  used  by  the 
seedsman  for  his  general  stock  seed.  From  the  stock 
seed  he  grows  the  seed  which  he  offers  his  customers. 
The  same  process  is  repeated  every  year,  or  at  least  every 
few  years,  and  results  in  marked  improvement,  if  not 
in  type,  at  least  in  the  fixing  and  making  permanent  the 
good  qualities  of  the  variety.  Having  thtis  obtained 
stock  seed  which  is  of  superior  quality  and  sure  to 
reproduce  itself,  the  seedsman  contracts  with  some 
farmer,  located  in  a  section  where  soil  and  climate  are 
favorable  to  the  best  development  of  the  sort,  to  plant 
a  large  field  and  save  the  entire  seed  product.  This  the 
farmer  does  with  little  regard  to  selection,  taking  pains 
only  to  guard  against  contamination  from  adjoining 
fields,  and  to  remove  any  chance  sports  or  mixtures 
that  may  appear.  The  seed  thus  produced  is  what  the 
seedsman  furnishes  his  customers.  This  plan  enables 
the  professional  seedsman  not  only  to  produce  cheaper 
seeds,  but  seeds  of  better  quality  than  the  ordinary 
planter  can,  or  at  least  is  likely  to  produce  in  his  own 
garden,  and  in  consequence  gardeners  have  come  to  get 
more  and  more  of  their  seed  from  the  seedsman,  whose 
business  has  correspondingly  increased. 

In  1900  a  single  seed  firm  contracted  for  the  growing 
of  more  than  200  acres  of  one  variety  of  watermelon 
for  seed,  and  received  on  its  contracts  over  30,000 
pounds.  More  than  half  of  this  came  from  a  single  field 
of  over  50  acres,  and  in  this  entire  field  there  were  not 
50  fruits  which  were  not  good  types  of  the  variety. 
One  could  go  to  any  part  of  it  and  gathering  together 
the  nearest  100  fruits  would  find  that  at  least  50  of  them 
were  so  nearly  alike  as  not  to  be  distinguished  from  one 
another;  while  of  the  remaining  50  at  least  40  could  be 
distinguished  only  by  some  mark  that  had  resulted 
from  accidental  causes.  The  same  firm  had  20-  and  40- 
acre  fields  of  beans,  peas,  corn  and  other  vegetables  in 
which  every  plant  was,  as  it  were,  the  grandchild  of 
some  especially  fine  plant  produced  two  years  before, 
and  which  was  itself  the  product  of  years  of  previous 
selection.  Such  seed  is  much  more  reliable  than  that 
produced  in  a  small  garden,  where  other  plants  of  the 
same  species  are  growing  in  near-by  gardens  and  fields. 

W.  W.  Tracy. 

Seed  Testing.  — Scientific  seed  testing  was  inaugurated 
in  1801)  by  Dr.  F.  Nobbe,  director  of  the  Experiment 
Station  at  Tharand,  Saxony,  who  V/..3  impressed  by  the 
large  amount  of  impurities  and  the  low  germinating 


2294.  Clover  seed  "trier. 


power  of  many  commercial  seeds,  for  which  the  German 
farmer  was  paying  fancy  prices.  The  publication  of  the 
results  obtained  by  him  excited  much  comment  and  laid 
the  foundation  for  the  present  extensive  system  (  t' 
European  seed  control.  At  the  present  time  there  aie 
more  than  one  hundred  so-called  seed  control  stations 
in  Europe  alone.  Some  of  these  are  independent  insti- 
tutions, while  others  are  conducted  as  branches  of  agri- 
cultural experiment  stations. 

The  quality  of  seeds  cannot  be  told  by  a  mere  casual 
inspection  but  is  ascertained  only  by  a  careful  test. 
This  should  include  three  steps:  (1)  an  examination 
for  purity  (freedom  from  foreign  matter),  (2)  vitality, 
and  (3)  genuineness,  or  trueness  to  name.  The  latter  is 
known  to  seedsmen  and  growers  as  purity  of  stock. 
Unless  seeds  possess  a  high  requirement  in  all  of  these 
respects  their  use  will  entail  great  loss  to  the  planter. 

Purity  2'est.  —  The  percentage  of  purity  is  determined 
by  weight,  from  a  fair  average  sample  of  seed  selected 
from  different  parts  of  the  bulk  lot.  Wheat  and  other 
grains  are  taken  with  a  sampler,  consisting  of  two  hol- 
low cylinders  of  metal,  one  inside  the  other,  and  about 
36  in.  long  by  1%  in.  in  diameter.  They  are  pointed  at 
the  bottom  and  contain  a  series  of  openings  along  on© 
side,  which  may  be  turned  at  will  to  open  or  close  the 
holes.  The  sampler,  with  the  holes  open,  is  thrust  into 
the  grain  in  the  car  or  open  bag, for  its  entire  length. 
When  filled  with  seeds  the  inner  cylinder  is  turned,  so 
as  to  close  the  holes,  and  the  sampler  removed.  For 
clover  and  other  small  seeds  one  uses  a  "trier,"  consist- 
ing of  a  single  short  cylinder  open  at  one  end  and  taper- 
ing down  to  a  sharp  point,  just  above  which  on  one  side 
is  a  long,  elliptical  open- 
ing (Fig.  2294) .  The  trier 
is  thrust  through  the  side 
of  a  bag  of  seed  at  dif- 
erent  points  until  the 
aperture  is  covered,  the 
seed  being  allowed  to  run  out  at  the  other  end  into  a 
dish. 

The  seed  thus  taken  is  thoroughly  mixed  and  a  given 
quantity  weighed  out  for  testing.  The  amounts  used  in 
the  pnrity  test  vary  with  the  size  of  the  seed,  ranging 
from  15  grains  of  June  grass,  red  top,  and  tobacco  to 
1.8  ounces  of  peas  and  cereals.  If  the  sample  is  suspected 
to  contain  any  seeds  of  such  serious  pests  as  dodder, 
Canada  thistle,  wild  mustard,  ergot,  etc.,  at  least  1.8 
ounces  are  examined  for  such  impurities. 

After  being  weighed  the  seeds  are  spread  out  thinly 
on  a  sheet  of  heavy  white  paper  or  pane  of  glass  and  by 
means  of  a  pair  of  forceps  the  impurities  are  removed. 
This  includes  inert  matter,  such  as  dirt,  chaff,  broken 
seeds  and  foreign  seeds.  Under  the  latter  designation 
are  embraced  seeds  of  both  weeds  and  useful  plants, 
that  is,  any  seeds  of  a  different  name  from  that  under 
which  the  sample  was  sold.  The  impurities  are  weighed 
upon  a  good  chemical  balance  and  the  percentage  of 
impurity  thus  determined. 

The  purity  which  a  given  kind  of  first-class  com- 
mercial seed  should  show  depends  largely  upon  the 
habit  of  growth  of  the  species  and  the  difficulty  of  ob- 
taining pure  seed  of  that  species.  Most  vegetables  and 
cereals  are  grown  devoid  of  weeds,  and  their  seeds 
are  easily  cleaned,  hence  they  should  be  practically 
pure.  Grasses  and  clovers,  on  the  other  hand,  are  more 
or  less  liable  to  be  mixed  with  other  species  in  the  field. 
Furthermore,  the  cleaning  of  some  varieties  requires 
great  care,  often  entailing  a  considerable  loss  of  good 
seed,  hence  the  proportion  of  pure  seed  to  be  expected 
in  such  samples  is  less  than  in  the  former  case. 

An  extensive  experience  in  testing  commercial  seeds, 
together  with  a  comparison  of  the  results  of  other  tests 
made  in  this  country  and  Europe,  has  enabled  the 
United  States  Department  of  Agriculture  to  fix  a  table 
of  standards  of  purity  for  most  seeds  sold  by  dealers. 
These  standards,  however,  are  subject  to  future  re- 
vision if  found  necessary. 

By  means  of  a  hand  lens  and  by  reference  to  a  stand- 
ard collection  of  economic  seeds,  the  foreign  seeds  in 
the  sanqdo  are  next  determined.  If  dodder,  (^anada 
thistle,  ergot,  wild  mustard,  bulbs  of  wild  onion,  chess, 
Russian  lliistle,  cockle,  quack  grass,  penny  cress,  wild 
oats,  or  wild  fiax  are  present  the  seed  should   be  re- 
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jeeted;    also  if  1  per  cent   or  more  of  weed  seeds  be 
found. 

The  reference  collection  of  seeds  should  be  kept  in 
neatly  labeled  glass  bottles,  without  necks,  tightly 
stoppered  and  systematically  arranged  in  shallow  paste- 
board boxes  (see  Pig.  2295).  A  convenient  size  for  these 
bottles  is  2  in.  long  by  3-5  in.  in  diameter.  A  tray 
holding  100  of  such  bottles  should  fit  into  an  ordinary 
herbarium  case.  If  the  collection  is  large,  a  card  index 
will  be  of  great  assistance  in  finding  the  specimens. 

Germination  Tests.  — The  seeds  used  in  germination 
tests  must  be  taken  indiscriminately  from  pure  seed 
which  has  been  thoroughly  mixed  for  that  purpose. 
The  selection  of  plump,  nice-looking  seeds  for  these 
tests,  as  frequently  practiced,  imjiairs  the  authenticity 
of  the  result. 

Tests  may  be  conducted  in  the  laboratory  between 
damp  cloths  or  blotters,  or  in  porous  saucers,  or  in  sand 
or  soil  in  a  greenhouse.  Seeds  which  are  known  to  ger- 
minate with  difficulty  should  be  tested  in  a  greenhouse 
as  well  as  in  the  laboratory.  The  same  is  true  of  any 
species  of  seed  whose  conditions  of  germination  are  not 
well  understood. 

While  damp  blotters  serve  as  the  best  substratum 
under  ordinary  circumstances,  and  especially  where  a 
large  number  of  tests  are  to  be  made,  they  do  not 
answer  as  well  for  fine,  slow-germinating  seeds  like 
tobacco  and  June  grass,  and  many  flower-seeds,  owing 
to  the  fact  that  the  blotters  sometimes  adhere  too  closely 
to  permit  the  proper  circulation  of  air.  This  may  be 
remedied  to  a  certain  extent  by  placing  narrow  strips  of 
glass  between  the  folds,  but  main  reliance  in  such  cases 
should  be  placed  upon  soil  tests. 

All  tests  are  to  be  made  in  duplicate,  using  two  lots 
of  100  seeds  each  of  peas,  beans,  corn,  cucurbits  and 
others  of  a  similar  size,  and  200  seeds  of  clover,  cab- 
bage, lettuce,  etc.  The  more  seeds  taken  for  test  the 
less  the  chance  of  error.  However,  5  per  cent  to  10  per 
cent  of  variation  may  be  expected  between  the  two  lots 
of  seed,  even  though  they  might  have  been  taken  from 
the  same  plant.  In  the  case  of  a  greater  variation  than 
10  per  cent  the  test  should  be  repeated.  Seeds  upon 
which  moulds  form  quickly  are  likely  to  be  old  stock. 

The  seeds  should  be  inspected  daily,  a  note  being 
made  of  those  having  sprouted,  which  are  then  thrown 
out.  In  testing  seeds  of  the  pea  fam- 
ily (Leguminosae)  one-third  of  those 
remaining  hard  and  fresh  at  the  close 
of  the  test  are  usually  counted  as  hav- 
ing sprouted.  The  average  of  the 
duplicate  tests  is  to  be  taken  as  the 
percentage  of  vitality.  Averages 
should  not  be  made,  however,  between 
results  obtained  by  different  methods, 
nich  as  blotters  and  soil. 

Laboratory  tests  are  preferably  made 
oetween  damp  blotters  placed  in  a 
metal  chamber  heated  by  gas,  the  heat 
being  controlled  by  a  thermo-regulator. 
The  blotters  must  be  free  from  soluble 
chemicals.  Blue  blotters  will  be  found 
less  trying  to  the  eye  than  white.  The 
germinating  chamber  may  be  of  any 
form  which  allows  proper  control  of 
the  conditions  of  light,  heat,  air  and 
moisture.  The  standard  chamber 
adopted  by  the  association  of  Ameri- 
can Agricultural  Colleges  and  Experi- 
ment Stations  was  designed  by  the 
writer,  and  serves  equally  well  for 
bacteriological  purposes  or  experi- 
ments in  plant  physiology  as  for  seed 
testing  (see  Fig.  229G). 
It  is  made  of  20-ounce  corrugated  copper,  and  is  2  feet 
long,  18  inches  deep,  and  2  feet  high,  outside  measure- 
ments. The  outside,  except  the  bottom,  is  covered  with 
two  layers  of  felt,  each  K  inch  thick. 

A  water  space  is  afforded  by  the  double  walls,  which 
extend  on  all  sides  except  the  front  and  are  2  in.  apart. 
Entrance  to  this  water  jacket  is  obtained  &t  a,  d  (Fig. 
2296),  while  the  water  can  be  drawn  off  at  g.  At  c,  c,  on 
the  top,  and  at  f,  near  the  bottom  of  one  end,  are  1-inch 
openings  into  the  chamber.    One  of  the  upper  openings 


2295. 
Bottle  similar  to 
that  used  in 
U.  S.  Dept. 
Agric.  for  small 
seeds. 


may  be  used  for  the  insertion  of  a  thermometer,  if  de- 
sired. Owing,  however,  to  the  influence  which  the  ex- 
ternal atmosphere  exerts  upon  thermometers  whose 
tubes  are  partly  exposed,  provision  has  been  made  for 
holding  two  thermometers  in  a  horizontal  position,  one 
on  the  inside  of  each  panel  of  the  door  to  the  chamber, 
by  means  of  hooks  of  stout  copper  wire  (Fig.  2297,  a,  a). 
The  door  is  made  in  2  panels,  each  consisting  of  2 
plates  of  thick  glass  set  about  }4  in.  apart  in  a  copper 
frame,  which  is  covered  inside  with  felt.  The  inside 
margin  of  the  door  is  provided  with  a  projection  (Fig. 
2297,  c)  which  fits  snugly  into  a  felt-lined  groove  (Fig. 
2297,  b),  extending  around  the  front  side  of  the  cham- 
ber. The  door  is  3  in.  shorter  than  the  front  of  the 
chamber,  the  remaining  space  being  closed  with  copper 
and  provided  with  a  ventilator  (Fig.  229G,  h),  which  per- 


2296.   Standard  seed-germinating  chamber  (front  view,  with 
one  door  slide  removed). 

Used  by  the  United  States  Department  of  Agriculture 
and  American  Experiment  Stations,  a,  a,  openings 
into  water  jacket ;  6,  thermo-regulator;  <•,  c,  openings 
into  chamber;  d,  gas  entrance  tube  ;  e,  microbunsen 
burner;  f,  gas  exit;  g,  water  exit;  h,  ventilator;  i,  j, 
door  slides;  k,  pan  to  hold  porous  saucers,  etc.;  I,  blot- 
ter test;  in,  porous  saucers  with  sand  test. 

mits  the  exit  of  carbon  dioxid,  and  can  be  closed  tightly 
with  a  slide.  Perfect  closing  of  the  door  is  further  ef- 
fected by  a  copper  slide  extending  along  the  front  mar- 
gin, which  catches  firmly  at  the  top  and  bottom  of  the 
chamber  (Fig.  2297,  d,  d).  This  device,  together  with 
the  groove  and  its  corresponding  projection,  are  adapted 
from  the  Rohrbeck  bacteriological  chamber.  The  out- 
side door  is  furnished  with  a  frame  into  whichj  slide 
two  plates  of  galvanized  iron  painted  dead  black  inside 
and  covered  with  felt  (Fig.  2296,  i,  j).  By  this  arrange- 
ment the  interior  of  the  chamber  may  be  kept  dark  or 
exposed  to  light,  or,  if  desired,  one-half  may  be  dark 
and  the  rest  light,  the  other  conditions  remaining  the 
same.  By  raising  these  slides  the  thermometers  can  be 
read  without  opening  the  door.  Glass  plates  of  various 
colors  may  be  substituted  for  the  slides,  if  the  effects 
of  different  rays  of  light  on  plant-growth  are  to  be 
studied. 

Seven  movable  shelves,  placed  2M  in.  apart,  are  held 
in  place  by  copper  ledges  H  inch  wide.  These  shelves 
are  made  of  })rass  rods  1>^  in.  apart,  and  each  one  is 
capable  of  holding  up  GO  pounds  weight.  The  tempera- 
ture is  controlled  by  a  low-temperature  thermo-regulator 
(Fig.  229G,  b).  A  very  low  and  equatde  flame  is  secured 
with  a  microbunsen  burner  (Fig.  2296,  e).  One  of  the 
openings  into  the  water  jacket  (Fig.  229G,  a)  is  2  in.  in 
diameter  to  admit  a  Rous  thermo-regulator,  if  a  very 
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even  temperature  is  desired,  as  in  bacteriological  work. 
Fresh  air  or  different  gases  can  be  forced  into  the 
chamber  at  one  of  the  openings  at  the  top  (Fig.  2296, 
c,  c)  and  out  at  the  bottom  (Fig.  2296,  f).  Each  of  the 
openings  at  the  end  (Fig.  2296, 
f,(j)  is  closed  with  a  screw  cap. 
The  chamber  is  provided  with 
three  tin -lined  copper  pans, 
each  having  a  narrow  ledge 
around  the  inside  near  the  top, 
which  serve  to  hold  copper  rods 
with  folds  of  cloth,  if  the  ex- 
perimenter wishes  to  test  seeds 
according  to  the  Geneva  pan 
method.  The  pans  also  serve 
to  hold  porous  saucers  or 
plates. 

The    chamber    when     empty 
weighs  about  100   pounds,  and 
2297.  One-half  of  door  (in- is    therefore    easily    moved, 
side  view). 


a,  a,  hooks  for  holding 
thermometer ;  b,  section 
of  groove  in  chamber  into 
which  fits  c,  projeetiou  on 
door;  d,  d,  door  fastener. 


The  shelves  will  hold  about  00 
blotter  tests,  with  an  equal 
number  of  duplicates.  It  rests 
upon  a  detachable  base  consist- 
ing of  a  stout  iron  frame  15  in. 
high,  inclosed  with  a  sheet-iron 
jacket. 
Other  Forms  of  Germinating  Apparatus.  — The  so- 
called  "Geneva  tester,"  invented  at  the  Experiment 
Station  at  Geneva,  N.  Y.,  consists  of  an  oblong  pan  of 
galvanized  iron  or  tin  with  ledges  around  the  inside 
near  the  top  upon  which  are  suspended  metal  rods. 
Fig.  2298.  Over  these  rods  {y,  p)  is  hung  a  strip  of 
cloth,  arranged  in  folds,  with  each  end  of  the  strip 
hanging  down  into  the  water,  which  covers  the  bottom 
of  the  pan.  The  lower  edges  of  the  folds  are  sewed  (as 
at  o)  to  hold  them  in  place.  The  seeds  are  placed  be- 
tween these  folds  and  are  kept  moist  by  capillary  at- 
traction; no  provision  is  made  for  regulating  the  tem- 
perature, the  pan  being  placed  in  an  ordinai'y  living 
room. 

Porous  saucers  of  unglazed  clay  set  in  shallow  pans 
containing  water  are  often  used  for  fine  seeds.  Owing 
to  the  difficulty  of  procuring  clay  saucers  of  equal  po- 
rosity plaster  of  Paris  germinating  dishes  (Fig.  2299) 
are  recommended.  These  can  be  made  by  any  one  at  a 
trifling  cost  by  means  of  a  wooden  mold,  with  a  detach- 
able top  which  consists  of  an  ordinary  pane  of  glass  to 
which  a  Petri  dish  is  attached  with  ghie.    Fig.  2300. 

A  very  simple  apparatus  for  sprouting  seeds  is  shown 
in  Fig.  2301.  It  consists  of  a  shallow  tin  basin  "re- 
lipped,"  which  is  given  two  coats  of  mineral  paint  both 
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2298.  Geneva  seed-tester. 


inside  and  out  to  prevent  rusting.  The  bottom  of  the 
basin  is  covered  with  water,  and  a  small  flowerpot  sau- 
cer is  placed  inside.  The  seeds  are  laid  between  two 
layers  of  moist  blotting  paper  placed  in  the  bottom  of 
the  saucer,  and  a  pane  of  glass  covers  the  disli,  which 
is  to  he  kept  in  a  temperature  of  about  70°  F.,  such  as 
an  ordinary  living-room.  The  basin  may  be  left  partly 
open  from  time  to  time  to  permit  exchange  of  air  and 


gases.  By  using  a  good-sized  dish  with  small  saucers, 
and  renewing  the  water  occasionally,  several  kinds  of 
seed  may  be  tested  at  once  at  little  expense.  Extremes 
of  temperature  and  excessive  moisture  must  be  avoided. 

A  still  simpler  germinating  outfit  than  this  and  quite 
satisfactory  for  most  cereals  and  vegetable  seeds  con- 
sists of  two  soup  plates,  one  used  as  a  cover,  and  two 
layers  of  cloth  to  hold  the  seeds.  The  cloths  should  be 
kept  moist  but  not  too  wet.  (See  Fig.  23,  Yearbook  of 
theU.  S.  Department  of  Agriculture,  1895,  p.  181.) 

Temperature.  — A  temperature  of  20°  C.  (08°  F.)  is 
generally  maintained  in  germination  tests.  Seeds  of 
celery,  most  grasses,  and  a  few  other  species  should  be 
subjected  to  alternating  temperatures  of  20°  C.  and  30° 
C,  the  higher  being  used  for  six  hours  out  of  the 
twenty-four. 

Duration  of  Germination  Tests.  — For  purposes  of 
comparison  it  is  desirable  to  have  uniform  periods  of 
time  for  conducting  germination  tests.  The  following 
periods  have  been  adopted  in  this  country  and  are  prac- 
tically the  same  as  those  used  throughout  Europe. 

For  laboratory  tests:  Ten  full  days  for  cereals, 
spurry,  peas,  beans,  vetches,  lentils,  lupines,  soja 
beans,  sunflower,  buckwheat,  cruciferse,  Indian  corn, 
and  cow-peas;  14  full  days  for  serradella,  esparsette, 
beet  fruits,  rye  grass,  timothy,  umbelliferfe,  tobacco,, 
lespedeza,  and  all  grasses  except  poa,  Bermuda  grass, 
rye  grass,  and  timothy;  28  full  days  for  poa  and  Ber- 
muda grass.  Soil  tests  are  to  be  continued  two  days 
longer  in  each  case  and  the  sprouts  counted  only  at  the 
close. 

Special  Treatment  of  Seeds  Preparatory  to  Germina- 
tion.—Soaking  seeds  in  water  for  6-15  hours  before 
placing  them  in  the  germinating  chamber,  as  frequently 
practiced,  is  to  be  condemned.  As  a  rule,  however^ 
seeds  of  asparagus,  lettuce, 
okra,  and  onion  may  be  soaked 
to  advantage.  Asparagus 
should  be  placed  in  distilled 
water  for  5  hours,  then  trans- 
ferred to  blotters  which  should 
be  kept  very  wet  for  the  first 
48  hours;  okra  may  be  soaked 
in  water  at  50°  C.  for  5  hours. 
Owing  to  the  readiness  with 
which  moulds  develop  upon 
onion  seed,  it  should  be  soaked  for  an  hour  in  a  solu- 
tion consisting  of  one  part  bichloride  of  mercury  to 
1,000  parts  of  water.  Such  seeds  as  okra,  asparagus, 
adonis,  canna,  moonflower  and  lupine  sprout  better  if 
previously  clipped,  care  being  taken  not  to  injure  the 
germ.  The  loud  assertions  often  made  of  the  value  of 
treating  seeds  with  certain  chemicals  to  hasten  germ- 
ination, are,  in  the  main,  not  worthy  of  notice. 

Testing  Grass  Seeds.  — Most  grass  seeds  require  spe- 
cial treatment,  both  in  pui-ity  and  germination  tests. 
For  the  latter  neither  blotters  nor  cloth  can  be  depended 
upon  as  a  seed-bed,  hence  soil  tests  are  advisable.  Care 
must  be  taken  not  to  plant  the  seeds  too  deeply.  Seed 
of  red-top  and  June  grass  should  be  sown  upon  the 
surface  and  the  lightest  possible  cover  of  soil  or  sand 
given  it.  Before  planting  the  soil  should  be  thoi-oughly 
watered,  and  after  sowing  a  fine  rose  spray  should  be 
used  to  avoid  disturbing  the  seeds.  The  same  remark.s 
will  apply  to  soil  tests  of  other  fine  seed. 

To  prevent  counting  empty  glumes  (chaff)  a  mirror- 
box  (Pig.  2302)  is  useful.  This  consists  of  a  box  of  hard 
wood,  half  an  inch  thick.  It  is  12  in.  long,  8  in.  wide 
and  G%  in.  high,  the  front  being  open,  and  the  top  con- 
sisting of  an  ordinary  pane  of  glass.  The  inside  of  the 
box  is  painted  a  dead  black.  Attached  by  hinges  to  the 
upper  margin  of  the  box  in  front  is  a  rectangular  piece 
of  black  binder's  board,  12  x  8  in.  in  size.  A  smaller 
piece  of  similar  board,  8  in.  square,  is  attached  to  each 
end  of  the  box  at  its  upper  edge.  These  boards  are  for 
the  purpose  of  excluding  all  extraneous  light.  In  the 
center  of  the  box  is  a  mirror  about  10  x  714  in.  in  size, 
so  pivoted  that  it  can  be  turned  at  different  angles  and 
reflect  the  light  which  enters  the  open  side  of  the  box 
up  through  tlie  glass  top. 

Grass  seeds  are  spread  thinly  over  the  surface  of 
the  slass  top,  and  tlie  mirror  acijnstcd  so  as  to  throw 
the  light  up  through  the  seed.     The  operator  faces  the 


2299.   Plaster  of  Paris 
germinating  dish. 
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apparatus  with  the  open  side  opposite  to  him  and  to- 
ward the  light.  The  mirror  should  be  so  arranged  that 
it  will  not  throw  any  light  into  the  operator's  face. 
With  this  apparatus  the  outlines  of  grass  seeds  within 
the  glumes  can  be  clearly  seen,  and  the  chaff  can  be 
removed  with  the  other  impurities  of  the  sample. 

A  much  simpler  nu'thod  of  identifying  the  sound 
seeds  in  grasses  consists  in  tlie  use  of  a  pane  of  glass, 
over  the  surface  of  which  the  seed,  thoroughly  wet,  has 
been  thinly  spread.  This  glass  is  held  up  to  the  light, 
and  with  the  forceps  the  good  seed  may  be  easily  picked 
out.    It  would  be  well  for  the  purchaser  of  grass  seed. 


2300.   Mold  for  making  plaster  of  Paris  germinating  dishes, 
and  a  Petri  dish. 

especially  of  meadow  fox-tail,  awnless  brome  and  vel- 
vet grass,  to  make  use  of  this  simple  test.  For  labora- 
tory purposes  the  mirror  box  is  to  be  greatly  preferred, 
since  the  seed  can  be  handled  much  better  when  dry. 

Testiwf  Beet  Seed.  —  Special  methods  are  also  re- 
quired for  testing  red  and  sugar  beet  "balls,"  each  of 
which  contains  from  1  to  7  seeds.  Three  separate  lots 
of  100  balls  each  are  selected  with  great  care,  so  as  to 
represent  average  samples.  These  are  rubbed  slightly 
between  the  hands,  soaked  6-15  hours,  then  placed  on 
blotting  paper  or  sand  at  a  constant  temperature  of  20° 
C,  for  18  hours  out  of  24,  the  rest  of  the  time  at  30°  C. 

In  3,  5,  8  and  11  days  the  balls  are  examined.  When- 
ever 1,  2,  or  3  seeds  have  sprouted  in  a  single  ball,  they 
are  carefully  cut  out  with  a  knife,  and  the  balance  of 
the  ball  is  removed  to  a  second  seed-bed,  which  is  num- 
bered to  correspond  with  the  number  of  the  seeds  which 
have  germinated  in  the  balls  placed  therein.  At  the 
next  examination  the  sprouted  seeds  are  again  cut  out 
and  the  clusters  removed  to  another  bed,  numbered  to 
agree  with  the  total  number  of  seeds  per  hall  which 
have  sprouted.  The  test  is  closed  on  the  14th  day, 
when  the  sum  of  all  the  germinating  seed  of  each  lot  of 
100  clusters,  together  with  the  number  of  unsprouted 
seeds,  is  ascertained.  The  average  of  all  the  clusters  is 
taken  into  account,  especial  care  being  exercised  not  to 
count  as  seeds  any  cavities  which  were  empty  at  the 
beginning  of  the  test. 

Test  for  Genuineness  or  '^Purity"  of  Stock.  —  The 
genuineness  of  the  seeds  of  vegetables  and  other  horti- 
cultural varieties  of  plants  can  only  be  told  by  means 
of  a  field  test,  which  should  be  made  in  such  cases 
whenever  possible.  The  purity  of  stock  of  such  seeds 
is  of  far  more  importance  than  a  high  percentage  of 
purity  and  germination.  In  making  field  tests  of  differ- 
ent varieties  of  seed  a  check  test  should  be  conducted, 
using  a  sample,  for  purposes  of  comparison,  which  is 
known  to  he  aiithentic.  The  different  tests  must  be 
subjected  to  the  same  conditions  of  soil,  etc.  The  gen- 
uineness of  the  seed  of  grass,  clovers,  and  other  forage 
plants  can  usually  be  ascertained  by  mere  inspection 
and  comparison  with  a  standard  collection. 

Gilbert  H.  Hicks. 

[The  preceding  article  was  prepared  for  this  work  by 
the  late  Gilbert  H.  Hicks,  of  Washington,  D.  C,  in  1899, 
while  in  charge  of  pure  seed  investigations  for  the  U.  S. 
Department  of  Agriculture.  It  is  printed  practically 
as  it  was  written.  The  subsequent  changes  in  the  De- 
partment methods  are  given  below  by  Mr.  Hicks'  suc- 
cessor.   L.  H.  B.] 


The  methods  and  apparatus  in  use  in  tlie  Seed  Labora- 
tory of  the  U.  S.  Department  of  Agriculture  have  un- 
dergone some  changes  since  the  foregoing  was  written. 
These  changes  have  been  the  necessary  result  of  ex- 
perience and  are  in  substance  the  following: 

While  purchasers  are  urged  to  buy  the  best  seeds,  it 
is  doubtful  whether,  under  the  conditions  of  trade  in 
the  United  States,  arbitrary  standards  have  much  value. 
The  comparison  of  the  price  and  quality  of  different 
grades  offered  means  more  than  an  ideal  standard  which 
it  is  seldom  practicable  to  enforce.  A  system  of  inspec- 
tion that  would  certainly  detect  all  weed  seeds  would 
make  the  seed  too  expensive  for  practical  use. 

The  standard  chamber  is  now  covered  with  asbestos 
lagging  instead  of  with  felt;  a  single  door  covered  with 
the  lagging  has  been  substituted  for  the  double  doors. 
An  air  bulb  regulator,  devised  by  Mr.  E.  Brown,  has 
been  substituted  for  the  mercury  bulb  regulator. 

The  temperatures  needed  for  the  successful  germina- 
tion of  seeds  depend  on  the  kind  of  seeds  tested.  Let- 
tuce must  have  a  low  temperature,  15°  C.  giving  best 
results.  A  temperature  of  25-30°  C.  will  almost  entirely 
inhibit  germination.  Seeds  of  teosinte,  on  the  other 
hand,  demand  30°  C,  while  vine  seeds  give  best  results 
under  a  temperature  alternating  between  20  and  30°  C. 
A  constant  temperature  at  20°  C.  is  seldom  used.  Seeds 
naturally  germinate  under  conditions  of  constantly 
changing  temperature  and  favorable  natural  conditions 
should  be  reproduced  as  nearly  as  possible  in  the  lab- 
oratory. Kentucky  blue  grass  seed  is  not  tested  in  the 
greenhouse,  better  results  being  obtained  in  the  cham- 
ber by  means  of  alternating  temperature.  When  seeds, 
as  of  sugar  beet,  are  sold  on  a  guarantee,  the  re-test 
should  be  made  under  conditions  similar  to  those  under 
which  the  original  test  was  made.  The  energy  of  ger- 
mination, that  is,  the  percentage  of  seeds  that  sprout  in 
about  one-fourth  the  full  time,  nearly  represents  what 
the  seed  will  do  in  the  field  and  is  of  greater  importance 
than  the  full  time  test.  j^^  j_  Pieters 

The  Seed  Trade  of  America..— Barly  History  .  —  The 
history  of  the  seed  business  in  colonial  times  is  largely 
one  of  importation  from  Holland  and  England,  when 
small  hucksters  carried  a  few  boxes  of  popular  seeds 
with  an  assortment  of  dry  goods,  foodstuffs  or  hardware. 
Corn,  barley,  peas,  onions,  fruits  and  vegetables,  nec- 
essaries in  fact  for  direct  use,  first  claimed  the  atten- 
tion of  the  colonists.  Towards  the  end  of  the  eighteenth 
century  we  begin  to  find  references  to  the  saving  of 
stock  seeds,  and  in  the  newspapers  of  the  day  are  a 
number  of  advertisements  of  shopkeepers  who  dealt  in 
seeds.  Agricultural  seeds  were  an  article  of  commerce 
as  early  as  1747  (Pieters),  clover,  onions,  beans,  peas, 
carrots,  cabbage  and  cauliflower,  etc.,  being  raised  for 
seed  in  the  colonies  at  that  time,  though  chiefly  im- 
ported.  At  that  time  Boston  did  most  of  the  business. 


2301.   Home-made  germinating  apparatus. 
A,  complete;  B,  section. 

Among  the  earliest  advertisers  of  seeds  for  sale  were 
Nathaniel  Bird,  1763,  a  book  dealer  of  Newport,  R.  I.; 
Gideon  Welles,  "on  the  Point,"  1764;  Samuel  Deall,  a 
dealer  of  general  merchandise  in  New  York  in  1776; 
William  Davidson  of  New  York  in  1768,  while  in  Phila- 
delphia, in  1772,  we  find  one  Pelatiah  Webster  advertis- 
ing clover  and  duck  grass  seed;  James  Longhead 
"colly- flower "  seed  in  1775;  while  David  Reid  kept  a 
general  assortment  in  the  same  year. 

Development  of  American  Trarfe.  — It  was  not  until  the 
opening  of  the  nineteenth  century  that  America  began  to 
find  that  seeds  could  be  grown  here  as  profitably  as  they 
could  be  imported.    Grant  Thorburn,  in  New  York,  and 
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David  Landreth,  of  Philadelphia,  seem  to  have  been  the 
largest  dealers  atthattime.  Thorburn's  was  perhaps  the 
first  business  of  importance  devoted  entirely  to  stock 
seeds,  though  this  honor  is  disputed  by  the  descendants 
of  David  Landreth.  Thorburn,  in  his  autobiogi-aphy, 
says  that  he  began  his  business  by  buying  out  the  stock 
of  one  George  luglis  for  fifteen  dollars,  Inglis  agreeing 
to  give  up  the  market  and  to  devote  himself  to  the  rais- 
ing of  seeds  for  Thorburn.  This  is  but  one  of  many 
small  beginnings  from  which  has  grown  a  trade  which 
now  amounts  to  many  millions,  and  this  relation  between 
seedsmen  and  growers  is  largely  typical  of  relations 
which  have  obtained  in  the  trade  ever  since. 

Railway  and  Postal  Service.  — Y^ith  the  development 
of  the  railway  and  the  postal  service  the  business  grew 
by  leaps  and  bounds,  new  land  was  found  suitable  for 
different  varieties  of  seed,  and  a  letter  could  carry  to 
the  countryman  the  garden  seeds  for  his  yearly  con- 
sumption. There  is  probably  no  trade  which  has  been 
more  widely  benefited  by  cheap  postage  and  improved 
mail  facilities,  but  of  late  years  the  abuse  of  their  privi- 
leges by  members  of  Congress  has  largely  tended  to 
negative  this  benefit.  The  originally  beneficent  distri- 
bution of  free  seeds  to  pioneers  and  needy  settlers  was  a 
form  of  agricultural  encouragement  against  which  there 
could  be  no  adverse  criticism,  but  it  has  degenerated 


2302.   Mirror  box  for  testing  grass  seeds. 

into  an  abuse,  which  is  estimated  to  have  taken  a  trade  of 
some  $4,000,000  during  the  past  two  or  three  decades  out 
of  the  hands  of  the  men  who  have  built  up  the  business. 

Catalogues.  — Grant  Thorburn's  catalogue  of  1822  was 
the  first  to  be  issued  in  pamphlet  form,  and  it  was  the 
pioneer  of  the  many  finely  and  carefully  illustrated 
catalogues  with  which  we  are  familiar  to-day.  These 
catalogues  have  been  largely  instrumental  in  facilitat- 
ing the  specialization  of  the  industry  and  its  subdivi- 
sion in  the  hands  of  the  country  dealer,  who  buys  seeds 
at  wholesale,  combining  as  they  do  the  most  complete 
lists  and  illustrations  of  varieties  with  directions  as  to 
methods,  conditions,  and  seasons  for  planting.  They 
are  distributed  literally  in  hundreds  of  thousands. 
It  is  of  interest  to  remember  that  up  to  1844  the  word- 
ing on  the  bags  was  written  by  hand,  a  laborious  and 
expensive  process,  which  of  itself  is  an  indication  of 
the  small  volume  of  the  trade  at  that  date. 

Imports  and  Uxports  Statistics.  — With  regard  to  the 
export  of  seeds,  A.  J.  Pieters'  admirable  report  for  1899 
in  the  Yearbook  of  the  Department  of  Agriculture  may 
be  taken  as  the  latest  information.  He  says  in  part: 
"The  statistics  of  exports  date  from  1855,  and  no  sepa- 
rate records  of  imports  of  seeds  were  kept  before  1873. 
Clover  and  grass  seeds,  especially  timothy,  have  alway.s 
taken  the  lead  in  the  seed  export  trade,  and  until  recent 
years  garden  seeds  have  not  been  a  considerable  factor 
in  the  total  values.  In  1825  some  10,000  bushels  of 
clover  seed  were  exported  to  England  within  a  few 
months.  How  long  this  trade  had  existed  we  do  not 
know.  From  1855  to  18G4  there  is  no  record  of  any  seeds 
exported  except  clover,  but  the  value  of  exports  increased 
from  $13,570  in  1855  to  $2,185,700  in  1803,  the  war  ap- 
parently having  no  effect  on  the  trade.  The  total  value 
of  the  clover  seed  exported  during  this  period  aggre- 


gates $5,393,663.  During  the  decade  ending  with  1880 
clover  seed  was  not  separately  entered  except  in  the 
last  year,  but  the  total  exports  of  seeds  amounted  dur- 
ing that  period  to  $20,739,277.  The  aggregate  was  in- 
creased by  more  than  $3,000,000  before  the  end  of  1890. 
Prom  1891  to  1898  there  has  been  a  slight  reduction  in 
the  average  annual  vahie  of  seed  exports  and  also  in 
the  amount  of  clover  and  timothy  seed  sent  abroad." 

Development  of  Home  Industry. —The  importation  of 
staple  garden  seeds  had  largely  decreased  by  1870,  and 
with  the  exception  of  a  few  staples  in  agricultural  and 
flower  seeds,  America  may  be  said  to  have  become  to  a 
great  extent  self-supplying.  The  greatest  development 
of  this  industry  has  taken  place  since  the  close  of  the 
war.  In  1878  J.  J.  H.  Gregory  estimated  that  there 
were  in  all  7,000  acres  devoted  to  garden  seeds,  while 
the  census  of  1890  showed  that  there  were  596  seed 
farms,  containing  169,850  acres.  Of  these  farms,  200 
were  established  between  1880  and  1890,  and  it  is  likely 
that  about  150  more  were  started  during  the  same 
period.  The  census  returns,  however,  do  not  give  the 
actual  acreage  devoted  to  growing  seeds.  As  many 
seeds  are  grown  by  those  not  regularly  in  the  business, 
it  is  probable  that  census  returns  as  to  acreage  are  un- 
der rather  than  over  the  mark.  The  statistics  available 
in  the  United  States  Census  are  very  imperfect,  partly 
owing  to  the  lack  of  a  continuous  system  in  presenta- 
tion, both  in  the  returns  of  home  industry  and  also  in 
custom  house  returns,  but  chiefly  to  the  reluctance  of 
seedsmen  and  growers  to  make  public  the  results  of 
their  business  methods  or  even  the  methods  themselves. 

Contract  System  of  Growing.  — The  contract  system  of 
supply  has  been  the  general  method  pursued  by  the 
larger  seedsmen,  farmers  in  those  locations  best  stilted 
to  certain  seeds  contracting  to  grow  supplies  from  stock 
seeds  found  by  the  seedsmen.  As  a  rule,  one  farmer 
will  grow  only  one  or  two  varieties.  A  saving  in  the 
expense  of  supervisions  has  been  made  by  the  growth 
of  the  system  of  subletting  a  contract.  The  middleman 
being  posted  on  the  abilities  of  his  neighbors  and  the 
qualities  of  their  soils  for  many  miles  arotmd,  can  often 
place  and  keep  sight  of  the  growing  of  many  more  varie- 
ties than  he  himself  could  handle  on  his  own  land. 
Many  of  these  middlemen  do  not  grow  seeds  themselves 
but  act  merely  as  the  seedsman's  growing  agent  among 
the  farmers  of  a  large  district.  Excepting  in  California, 
where  the  growers  as  a  rtile  devote  their  whole  capital 
to  the  business,  it  is  a  frequent  ctistom  throughout  the 
country  for  seedsmen  to  make  cash  advances  against 
crops.    Few  seed  houses  grow  their  own  seeds. 

Values  of  Staples,  Home-grown  and  Imported.  — The 
following  table  will  give  as  close  an  estimate  as  can  be 
made  of  the  annual  cost  of  the  chief  staple  garden 
seeds  handled  in  America: 

Garden  peas $1,000,000 

Garden  beans 300,000 

Onion  seed 300,000 

Lettuce  seed 250,000 

Cabbage  seed 100,000 

Sweet  corn 100,000 

Tomato  seed 50,000 

Radish  seed 30,000  . 

Turnip  seed 25,000 

Beet  seed 15,000 

Celery  seed 5,000 

$2,175,000 

Miscellaneous  seeds,  Flower  seeds 150,000 

Probable  invoice  cost  of  imported  garden 

seeds 1,700,000 

Total  growers'  value   $4,025,000 

An  estimate  recently  made  by  one  of  the  largest 
seedsmen  in  the  cotmtry  gives  the  capital  invested  in 
the  business  at  about  $12,000,000,  and  the  actual  acreage 
under  seed  at  the  present  time  as  about  150,000  acres. 

Staples  and  Localities  of  Production.  — The  following 
may  be  taken  as  the  present  principal  garden  seed 
staples  and  tlie  localities  where  they  are  most  profitably 
raised  (See,  also,  Bailey,  "Principles  of  Vegetable  Gar- 
dening," i>.  170) : 

String  beans:    New  York,  Michigan,  Wisconsin. 
Beets:     Imported  chiefly  from  Prance,  owing  to  bet- 
ter method  of  selection  in  practice  there,  but  would 
adapt  itself  to  almost  any  of  the  older  states  of  the 
Union. 
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Cabbage:     About  half  iniportt-d,  tlie  other  half  chiefly 
Loug    Island,    Connecticut,    Pennsylvania,    and    to 
small  extent,  Puget  Sound. 
Cauliflower:     Finest  kinds  imported  from  Denmark; 

coarser  kinds  from  Ital.y. 
Carrots:     The    bulk    of    tinest    kind    imported    from 
France,    some    finer    grades    in    Connecticut,    and 
coarser  grades  in  California. 
Sweet    corn:      Connecticut,    Nebraska,    New    York, 

Ohio. 
Cucumbers :       Chiefly    in    Nebraska,    northern    New 

York. 
Lettuce :     California. 

Watermelons :     Nebraska,  Kansas  and  the  South. 
Muskmelons:     Nebraska. 
Onions:     Chieflj'    in    California;     Connecticut,    New 

York.  Michigan. 
Peas:     Northern  New  York,  Canada,  Michigan,  Wis- 
consin. 
Parsley:     Imported  from  England  and  France. 
Potatoes:     Fine    grades    chiefly    in   Maine  and    New 

York;  also  in  every  state. 
Spinach:     Iiuported  from  Holland. 
Squash:     Nebraska. 
Tomato:     Chiefly  in  New  Jersey,  Pennsylvania,  New 

York,  Connecticut  and  Michigan. 
Turnip:     About  half  is  imported  from  England  and 
France,  where  it  is  grown  chiefly  from  American 
seed;  other  half  chiefly  in  Connecticut,  New  York 
and  Pennsylvania. 
Lima  beans:     California. 
Celery:     California. 

Dealers  in  garden  seeds  are  also  large  dealers  in  flow- 
ering bulbs,  such  as  hyacinths,  tulips,  narcissus,  crocus, 
etc.  These  are  chiefly  imported  from  Holland,  south  of 
France,  Italy  and  Japan. 

Divisions  of  the  Trade.  — The  trade  is  divided  into 
the  main  branches  of  garden  and  flower  seeds  and 
bulbs  and  agricultural  seeds.  The  latter  is  practically  a 
business  by  itself,  devoted  to  such  seeds  as  blue  grass, 
timothy,  clover,  red  top  and  alfalfa,  some  of  which  are 
exported  or  imported  as  the  exigencies  of  the  season's 
product  demand. 

Tariff.  — Flower  seeds  are  subjected  to  no  import 
duties,  while  on  garden  seeds  there  is  a  tariff  of  30  per 
cent  ad  valorem.  It  is  a  mooted  point  whether  this  tariff 
at  the  present  time  operates  to  the  advantage  of  the 
trade,  the  principal  seedsmen  being  generally  of  the 
opinion  that  it  tends  to  stimulate  over-production  in 
this  country. 

Number  of  Firms  in  the  Trade.  — The  main  business 
of  the  country  is  in  the  hands  of  about  150  firms,  but 
practically  every  groceryman  in  country  towns  and  vil- 
lages carries  a  stock  during  the  spring  season.  These 
men,  however,  deal  as  a  rule  with  the  larger  houses, 
and  constitute  the  principal  class  of  middlemen  for 
retail  trade. 

Wholesale  Seedsmen's  League:  Its  Objects.  — On 
August  24,  1900,  some  42  of  the  leading  houses  of  the 
country  incorporated  themselves  in  the  Wholesale 
Seedsmen's  League,  with  the  object  of  regulating  the 
general  interests  of  the  trade.  The  office  of  the  League 
is  in  Philadelphia;  its  president,  F.  W.  Bruggerhof,  of 
New  York;  vice-president,  S.  F.  Leonard,  of  Chicago; 
secretary  and  treasurer,  Burnet  Landreth,  of  Phila- 
delphia. The  climate  and  soils  of  the  United  States  are 
so  varied  that  entirely  different  methods  of  carrying  on 
the  seed  business  obtain  in  difl'erent  trade  centers,  and 
one  of  the  principal  efforts  of  the  League  is  in  the  direc- 
tion of  agreeing  as  to  the  uniform  listing  of  prices  for 
crops  of  the  same  seed  which  mature  at  diiferent  dates 
in  different  localities.  It  is  hoped  in  this  way  not  only 
to  prevent  the  sacrifice  of  stock  by  growers  in  early  dis- 
tricts, but  also  to  prevent  the  demoralization  of  the 
general  market,  caused  by  the  publication  of  clearance 
prices  by  seedsmen  in  an  early  district  before  the 
market  has  been  adequately  supplied  by  seedsmen  in 
those  districts  in  which  the  stock  matures  at  a  later 
season.  j.  M.  Thorburn  &  Co. 

SEED-BOX.  Ludivigia  alternifolia;  probably  also 
-sometimes  applied  to  plants  that  have  loose  seeds  in 
inflated  pods,  as  Crotolaria. 
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S£LAGIN£LLA  (diminutive  of  Latin  Selago,  old 
name  of  a  club  moss).  Selaginelldcew.  Club  Moss.  A 
large  genus  of  mostly  tropical  plants  of  diverse  habit, 
rangini;:  from  minute,  prostrate  annuals  to  erect  or  even 
cliiul)iiig  perennials.  Easily  recognized  by  the  produc- 
tion of  two  kinds  of  spores  — powdery  microspores  from 
which  the  male  prothallus  arises  and  larger  microspores 
produced  four  in  a  sporange  just  within  the  axil  of  the 
terminal  leaves  of  the  stem,  which  often  form  a  4-angled 
spike.  In  all  our  cultivated  species  the  Ivs.  are  in  four 
ranks,  the  two  upper  smaller  and  pressed  against  the 
stem,  giving  it  a  flattened  appearance.  Selaginellas  are 
graceful  fern-like  greenhouse  plants,  often  known  to 
gardeners  as  Lycopodiums. 

INDEX. 

Africana,  33.  ciispidata,  21.  patula,  4. 

albo-nitens,  13.  densum,  12.  Pervillei,  33. 

amoena,  30.  denticulata,  2.  plumosa,  6. 

apus,  12.  elongata,  37.  Poulteri,  18. 

arborea,  5.  Emmeliana,  22.  rubella,  17. 

argentea,  30.  erythropus,  35.  rubricaulis.  39. 

atroviridis,  14.  fiUcina,  36.  rupestris,  1. 

aurea,  2,  9.  liabellata,  32.  sarmentosa,  4. 

Braunii,  31.  genieulata,  37.  serpens,  3. 

Brasiliensls,  11.  gracilis,  25.  serrulata.  7. 

Brownii,  9.  grandis,  28.  setosa,  35. 

ccesia,  5.  hsematodes,  36.  stolonifera,  8. 

Califomiea,  15.  involvens,  19.  unclnata,  5. 

caulescens,  30.  Kraussiana,  9.  variegata,  9,  17. 

cognata,  26.  Icevigata,  5.  Victoria,  24. 

concinna,  7.  lepidophylla,  20.  vitieulosa,  29. 

cordata,  38.  Lobbli,  26.  Vogelii,  33. 

cordifolia,  138.  Lyallii,  34.  Wallichii,  23. 

crispa,  32.  Martensii,  16.  Willdenovii,  27. 
Cunninghami,  10.        molliceps,  39. 

A.  Lvs.    all   similar,   many  -ranked. 

Native  species 1.  rupestris 

AA.  Lvs.  4-ranked,  of  tivo  sorts,  forming 
an    upper    and    a    lower   plane. 
Mostly  hothouse  exotics. 
B.  Foliage  of  the  spikes  uniform. 
c.  Main  stem  decumbent,  usually 
rooting  throughout. 
D.  Plants  perennial:  lvs.  firm. 
E.  Stems    continuous,    i.    e., 
without  joints. 
F.  Branches  one-eighth  in. 
or   less    ivide :    stems 
6-9  in.  long 2.  denticulata 

3.  serpens 

4.  patula 
FF.  Branches  34  in.  or  more 

wide:  stems  1-2  ft.  long  5. 
6. 


EE.  Stems  articulated  . 


DD.  Plants    annual:    lvs.    and 

stem  weak  and  flaccid 10. 

11. 
12. 
13. 
C.  Main     stems      ascending, 
branched  nearly  or  quite  to 
the  base. 
D.  Hoots  confined  to  the  lower 
half  of  the  stems. 
'E.  Plants   perennial,    with 
continuous  stems. 
F.  Color  of  lvs.  and  stem 
pale  or  bright  green. .  .14. 
1.5. 
16. 
FF.  Color  of  lvs.  dark  green, 
becoming   red:    stem 

reddish  brown 17. 

EE.  Plants  annual 18. 

DD.  Roots  confined  to  the  base  of 
the  stems. 

G.  Stems   crowded   in 
rosettes  ,   curling 
closely  tvhen  dry  ...  19. 
20. 
21. 


uncinata 

plumosa 

concinna 

stolonifera 

Kraussiana 

Cunninghami 
Brasiliensis 
apus 
albo-nitens 


atroviridis 
Califomiea 
Martensii 


rubella 
Poulteri 


involvens 

lepidophylla 

cuspidata 
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GG.  Stems  6-12  in.  high, 
not    curling    in 

rosettes 22, 

GGG.  Stems   elongated   (2 
ft.   or  more),   not 
crowded. 
H.  Lvs.  equal-sided  at 

base 23. 

24. 
HH.  Lvs.    produced    on 

upper  side  at  base.25. 
26. 

CCC.  Main  stems  climbing 27. 

CCCC.  Main  stems  erect,  the  branches 
confined  to  the  u]}per portion, 
naked  below. 
D.  Stems  not  jointed. 

E.  Color  of  stems   straw-col- 
ored,  or  at    most   only 
pink-tinted. 
F.  Lvs.  long,  the  ultimate 
divisions  of  stem  %-% 

in.  wide 28. 

FF.  Lvs.  shorter  or  minute; 

the  ultimate  divisions 

of  stem   one  -  sixth    to 

one-twelfth  in.  wide. 

G.  Plants  usually  less 

than  a  foot  high 29. 

GG.  Plants  1-2  ft.  high... 30. 
31. 
32. 
33. 
34. 
35. 
36. 


Emmeliana 


Wallichii 
Victoriae 

gracilis 

Lobbii 

Willdenovii 


grandis 


EE.  Color  of  stems  crimson 


viticulosa 
caulescens 
Braunii 
flabellata 
Vogelii 
Lyallii 
erythropus 
hsematodes 
DD.  Stems  jointed  in  lower  two- 
thirds  37.  geniculata 

BB.  Foliage  of  spike  of  two  kinds,  the 
smaller  forming  a  lotver  plane, 

the  larger  an  upper 38.  cordifolia 

39.  molliceps 

1.  rup6stris,  Spring.  A  small,  rock-loving  perennial, 
with  branching  stems  4-5  in.  long,  many-ranked  lvs. 
ending  in  a  white  awn,  and  square,  4-angled  spikes.— 
Native  of  the  eastern  half  of  the  United  States,  but  re- 
placed by  many  allied  species  in  the  Rocky  Mts.  and  on 
the  Pacific  coast.  The  writer  has  separated  6  of  these 
and  Dr.  Hieronymus,  at  Berlin,  has  recently  character- 
ized 10  others. 

2.  denticulata,  Link.  Fig.  2303.  Stems  less  than  6  in. 
long,  matted:  lvs.  of  the  lower  plane  slightly  spaced, 
denticulate,  cordate  on  the  upper  side  at  base  and  im- 
bricated over  the  stem;  lvs.  of  upper  plane  cuspidate. 
Mediterranean  region  throughout. —Trade  names  are 
vars.  aurea  and  fdliis  variegatis. 

3.  Serpens,  Spring.  Stems  6-9  in.  long,  trailing,  bright 
green,  copiously  branched :  lvs.  of  lower  plane  crowded, 
obtuse,  spreading,  ciliated  at  the  rounded  base;  lvs.  of 
upper  plane  obliquely  oblong,  acute.  West  Indies.— 
Long  in  cultivation. 

4.  pAtula,  Spring  (S.  sarmentbsa,  A.  Br.).  Stems 
slender,  trailing,  pale  green,  6-9  in.  long,  with  long, 
tail-like  tip,  and  fewer  short  pinnate  branches:  lvs.  of 
lower  plane  crowded,  erect-spreading,  oblong-lanceolate, 
somewhat  acute;  lvs.  of  lower  plane  one-third  as  long, 
acute.    Jamaica. 

5.  uncin^ta,  Spring  (Lycopbdium  cwsium  and  Selagi- 
nilla  caesia,  Hort.).  Stems  1-2  ft.  long,  extending  in  a 
somewhat  naked  tip  beyond  the  branches,  doubly 
grooved  above,  with  short,  alternate  branches  :  lvs. 
thin,  blue-green,  with  a  distinct  midrib,  slightly  more 
produced  on  the  upper  side;  lvs.  of  upper  plane  c\ispi- 
date,  much  imbricated.  China.  — In  1893  John  Saul 
offered  "(S.  ca>sia.  arborea"  with  the  remark  Ihat  S. 
laevigata  was  a  synonym  thereof. 

6.  plumdsa,  Baker.  Stems  6-12  in.  long,  flat  above, 
often  forked  near  the  base:  lvs.  of  lower  plane  close, 
bright  green,  much  more  produced  on  iipper  side  of 
midrib,  ciliated  on  both  sides  at  base;    lvs.  of  upper 


plane  half  as  long,  ovate,  much  imbricated.    India,  Cey- 
lon, China,  Malay  Isles. 

7.  concinna,  Spring  {S.  serruMta,  Spring).  Stems 
1  ft.  or  more  long,  copiously  pinnately  branched,  with 
more  or  less  fan-shaped  compound  branches:  lvs.  of 
lower  plane  crowded,  bright  green,  glossy,  much  dilated 
and  rigidly  ciliate  on  the  upper  side  at  base;  lvs.  of 
upper  plane  one-third  as  long,  long-cuspidate,  much 
imbricated.  Mascarene  Islands.  — Var.  foliis  variegatis, 
Hort.,  is  cultivated. 

8.  stolonifera,  Spring.  Stems  a  foot  or  more  long, 
with  a  more  or  less  naked  tip,  angled  above  and  below, 
with  short,  compound  branches:  lvs.  of  lower  plane 
closely  set,  rigid,  acute,  short-ciliate  and  minutely  auri- 
cled  at  base.    West  Indies. 

9.  Kraussiana,  A.  Br.  Stems  6-12  in.  long,  flat  on  the 
back,  rounded  on  the  face,  copiously  pinnate,  with 
compound  branches:  lvs.  of  upper  plane  spaced  on  the 
branches  and  main  stem,  acute,  slightly  imbricated  over 
the  stem;  lvs.  of  upper  plane  obliquely  ovate,  acute. 
Africa,  Madeira.  — /S.  Brbwnii,  Hort.,  is  a  dwarf  form 
from  the  Azores.  Vars.  atirea  and  variegd,ta  are 
American  trade  names. 

10.  Cunninghami,  Baker.  Stems  copiously  pinnate, 
the  lower  branches  compound:  lvs.  of  lower  plane  ovate 
or  oblong,  cordate  and  very  unequal-sided  at  base, 
much  imbricated  over  the  stem;  lvs.  of  upper  plane 
distinctly  cuspidate.    Brazil. 

11.  Brasili6nsis,  A.  Br.  Stems  copiously  pinnate,  the 
lower  slightly  compound:  lvs.  of  lower  plane  mostly 
spaced,  acute,  cordate  at  base,  ciliate  and  imbricated 
over  the  stem;  lvs.  of  upper  plane  half  as  long,  cuspi- 
date. Brazil.  — Similar  to  preceding,  but  with  longer 
leaves. 

12.  d,pus,  Spring.  Stems  1-4  in.  long,  angled  above, 
with  short,  simple  or  forked  branches:  lvs.  of  upper 
plane  pale  green,  serrulate  but  not  ciliate,  cordate  on 
the  upper  side;  lvs.  of  the  upper  plane  ovate.  Canada 
to  Texsis.—Lycopodiumdensum,  cultivated  at  the  Har- 
vard Botanic  Garden,  is  said  to  belong  here. 

13.  dlbo-nitens,  Spring.  Stems  slender,  trailing,  the 
lower  branches  slightly  compound :  lvs.  of  lower  plane 
spaced  on  main  stem,  short-ciliate,  bright  green;  lvs.  of 
upper  plane  one-third  as  long,  cuspidate.    West  Indies. 


2303.    Club  Moss  used  to  cover  the  s.oil  of  an  orchid  pot — 
Selaginella  denticulata  (X  34). 

14.  atroviridis,  Spring.    Stems  6-12  in.  long,  ascend 
ing,  doubly  grooved  above :  lvs.  of  lower  plane  spuriously 
3-nervod,  firm,  broadly  rounded;   lvs.  of  the  upper  plane 
half  as  long,  long-cuspidate,  much  imbricated.       India. 

15.  Calif6mica,  Spring.    Stems  4-6  in.  long,  4-anglcd, 
copiously  pinnate:  lvs.  of  lower  plane  ovate,  minutely 
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cuspidate,  denticulate  on  the  upper  side  at  the  base; 
Ivs.  of  the  upper  plane  very  small,  ovate-oblong.  Said 
to  come  from  Lower  California,  but  not  known  at  Kew 
and  doubtfully  in  cultivation  in  this  country. 


2304.   Poorly  erown  specimen  of  Club  Moss,  unsuitable  for 

table  decoration  (X  34)- 

For  contrast  with  Fig.  2305.    This  species  is  S.  Martensii. 

16.  Mdrtensii,  Spring.  Fig.  2304.  Stems  6-12  in.  long, 
flat  or  rounded  below,  angled  above:  Ivs.  of  lower  plane 
oblong-lanceolate,  serrulate  but  not  ciliate,  slightly  im- 
bricated over  the  stem  at  base;  Ivs.  of  upper  plane  ob- 
liquely oblong,  long-cuspidate.  Mexico.— Exists  under 
many  varieties  in  cultivation. 

17.  rubella,  Moore.  Stems  1  ft.  long,  somewhat  erect 
in  habit,  reddish  brown,  with  2  grooves  on  the  upper 
face:  Ivs.  of  lower  plane  dark  green,  becoming  reddish 
with  age,  obtuse  or  obscurely  cuspidate,  ciliated  and 
imbricated  over  the  stem  at  the  upper  side  of  base ;  Ivs. 
of  upper  plane  ovate-cuspidate.  Native  country  n?)t 
known.  — Has  been  in  cultivation  since  1870.  Var.  varie- 
gd,ta,  Hort.,  is  cultivated. 

18.  Poulteri,  Hort.  Veitch.  Stems  densely  tufted, 
slender,  suberect,  2-3  in.  long,  three  to  four  times 
dichotomously  forked:  Ivs.  of  lower  plane  spaced,  sub- 
orbicular,  obtuse,  bright  green;  Ivs.  of  upper  plane 
nearly  as  long,  but  ovate  and  acute.    Azores. 

19.  invblvens,  Spring.  Stems  densely  tufted,  2-6  in. 
long,  deltoid,  branched  nearly  to  the  base:  Ivs.  of  lower 
plane  crowded,  ovate,  with  a  distinct  cusp,  bright  green, 
thick,  rigid,  serrulate  on  both  margins;  Ivs.  of  upper 
plane  nearly  as  long,  ovate-lanceolate,  cuspidate.  Japan 
to  India  and  the  Philippines. 

20.  lepidophylla,  Spring.  Resxterection  Plant. 
Stems  2-4  in.  long,  densely  tufted,  spreading  in  a  close 
spiral  so  as  to  form  a  flattish  expanse,  curling  closely 
into  a  ball  when  quite  dry:  Ivs.  of  lower  plane  oblique, 
obtuse,  minutely  ciliated,  green  on  the  face,  paler  below; 
Ivs.  of  upper  plane  nearly  as  long,  obliquely  ovate,  ob- 
tuse. Texas  and  Mexico  to  Peru.  — Often  sold  dry  under 
the  name  of  "Resurrection  Plant"  (which  see),  as  the 
absorption  of  water  will  cause  the  ball  with  a  dull 
brown  exterior  to  expand  and  show  its  bright  g:reen 
upper  face  of  the  stems  long  after  the  plant  is  dead. 

21.  cuspidata,  Link.  Stems  densely  tufted,  6  in.  or 
more  long,  branched  nearly  to  the  base,  with  copiously 
compound  branches:  Ivs.  of  lower  plane  obliquely  ovate, 
cuspidate,  dilated  and  ciliated  on  the  upper  side  at  the 
base,  pale  green  edged  with  white;  Ivs.  of  upper  plane 
nearly  as  long,  obliquely  ovate,  cuspidate.  A  plant  oc- 
curring under  the  horticultural  name  Lycopodium  cor- 
difoJium  has  the  stem  a  foot  or  more  long  and  simple 
in  its  lower  part,  and  doubtless  represents  a  distinct 
species.    Cuba  and  Mexico  to  Venezuela. 

22.  Emmeli^na,  Hort.  Fig.  2305.  Stems  6-12  in.  high, 
the  primary  branches  ascending,  bipinnate:  Ivs.  of  lower 
plane  close,  obliquely  ovate,  those  of  the  branchlets  nar- 
rower and  minutely  spinulose;  Ivs.  of  upper  plane 
raised  above  those  of  the  lower,  one-half  as  large,  spinu- 
lose-serrulate,  short-cuspidate.  S.  Amer.  ?  Named  for 
Th.  Emmel,  a  German  gardener. 


23.  Wdllichii,  Spring.  Stems  2-3  ft.  long,  with  lan- 
ceolate branches  and  simple  crowded  branchlets:  Ivs. 
of  lower  plane  crowded,  smaller  towards  the  end  of  the 
pinnules;  Ivs.  of  upper  plane  one-fourth  as  long,  cus- 
pidate: spikes  ]4-l  in.  long.  India  and  the  East  Indies. 
—Highly  ornamental. 

24.  Victdriae,  Moore.  Stems  3-4  ft.  long,  with  lanceo- 
late-deltoid, caudate  branches,  with  the  lower  branch- 
lets  forked  or  slightly  pinnate:  Ivs.  of  lower  plane 
crowded,  a  line  long,  truncate  at  base  and  obscurely 
petioled;  Ivs.  of  lower  plane  one-fourth  as  long,  short- 
cuspidate:   spikes  1-2  in.  long.    Borneo  and  Fiji  Islands. 

25.  gracilis,  Moore.  Stems  2-3  ft.  long,  somewhat 
roughened,  with  lanceolate  branches  and  simple  branch- 
lets:  Ivs.  of  lower  plane  ovate-falcate,  adnate  to  stem 
on  lower  side  at  base;  Ivs.  of  upper  plane  ovate-lanceo- 
late, cuspidate.    Polynesia. 

26.  L6bbii,  Moore  {S.  cogmUa,  Hort.).  Stems  .3-4  ft. 
long,  with  lanceolate-deltoid  branches  and  contiguous 
simple  or  forked  branchlets:  Ivs.  of  lower  plane  oblong- 
lanceolate,  acute,  bright  green,  truncate  at  base;  Ivs. 
of  upper  plane  one-third  as  long,  obliquely  ovate,  cus- 
pidate.   Borneo  and  Sumatra. 

27.  Willdenovii,  Baker.  Stems  reaching  a  length  of 
many  feet,  with  spreading  deltoid  branches  and  much 
compound  branchlets,  the  ultimate  short  and  contigu- 
ous :  Ivs.  of  lower  plane  crowded,  ovate  or  oblong, 
tinted  with  blue,  obscurely  petioled;  Ivs.  of  upper  plane 
one-third  as  long,  obliquely  oblong,  not  cuspidate.  In- 
dia and  the  East  Indies. 

28.  grdndis,  Moore.  Stems  l}^-2  ft.  long,  branched 
above:  Ivs.  of  lower  plane  crowded,  lanceolate,  acute, 
rather  firm;  Ivs.  of  upper  plane  one-third  as  long,  as- 
cending, much  imbricated.    Borneo. 

29.  viticuldsa,  Klotzsch.  Stems  with  deltoid  2-3-pin- 
nate  branches:  Ivs.  of  lower  plane  ascending,  acute, 
short-ciliated  and  much  imbricated  over  the  stem;  Ivs. 
of  upper  plane  one-third  as  long,  obliquely  ovate,  cuspi- 
date.   Central  America. 

30.  caul6scens,  Spring  {S.  amoena,  Hort.).  Stems 
stiff,  erect,  the  short  final  branchlets  curling  when  dry: 
Ivs.  of  lower  plane  crowded,  ovate,  falcate,  bright  green; 
Ivs.  of  upper  plane  one-third  to  one-fourth  as  long,  cus- 


2305.  Well-grown  specimen  of  SelaginellaEmmeliana  (X  %). 
Suitable  for  table  decoration. 

pidate.  .Japan,  China  and  East  Indies.  — Var.  arg'^ntea, 
Hort.,  is  advertised. 

31.  Brailinii,  Baker.  Stems  deltoid  and  flexuous  above, 
with  deltoid  erect-spreading  pinnae,  the  pinnules  short, 
deltoid  and  spaced:  Ivs.  of  lower  plane  ovate-rhomboid, 
usually  revolute  at  both  edges  ;  Ivs.  of  lower  plane 
short-cuspidate.   West  China. 
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32.  flabellS.ta,  Spring.  Stems  erect,  deltoid,  decom- 
pound, with  contiguous  final  branchlets:  Ivs.  of  lower 
plane  obliquely  ovate,  acute,  broadly  rounded  and  cili- 
ated at  the  base;  Ivs.  of  upper  plane  obliquely  ovate, 
cuspidate.  Widely  distributed  in  tropical  regions.  — One 
of  the  forms  of  this  is  cultivated  as  (S.  crispa,  Hort. 

33.  Vdgelii,  Spring  (S.  AfricAna,  A.  Br.  ;S.  Pervillei, 
Spring).  Stems  decompound  above,  the  lower  pinnae 
deltoid,  petioled,  3-4-pinnate:  Ivs.  of  lower  plane  lan- 
ceolate, ascending,  often  i-evolute  on  both  edges,  trun- 
cate at  base;  Ivs.  of  upper  plane  minute,  strongly  cus- 
pidate.   Africa. 

34.  L^allii,  Spring.  Stems  deltoid  above,  the  lower 
pinnae  bipinnate,  the  final  divisions  K-1  in.  long,  >8->6 
in.  wide:  Ivs.  of  lower  plane  oblong-lanceolate,  falcate, 
acute;  Ivs.  of  upper  plane  minute,  acute.    Madagascar. 

35.  erythropus,  Spring.  Stems  under  a  foot  long,  del- 
toid and  decompound  above,  the  lower  pinnae  3-pinnate, 
the  ultimate  divisions  one -twelfth  to  one-eighth  in. 
wide|:  Ivs.  of  lower  plane  oblong- lanceolate,  acute, 
strongly  ciliated;  Ivs.  of  upper  plane  one-half  as  long, 
cuspidate.  Tropical  America.  — (S.  setdsa,  Hort.,  is  said 
to  be  a  starved  form  of  this  species. 

36.  hsematddes,  Spring  {IT.  filiclna,  Spring).  Stems 
]-2  ft.  long,  the  deltoid  pinnae  3-4-pinnate,  the  ultimate 
divisions  %-%  in.  wide:  Ivs.  of  lower  plane  ascend- 
ing, oblong-rhomboid,  acute,  dilated  on  upper  side  at 
base,  not  ciliated;  Ivs.  of  upper  plane  minute,  cuspidate. 
Venezuela  to  Peru. 

37.  geniculita,  Spring  { S.  elongAta,  KL).  Stems  2-3 
ft.  long,  decompound,  with  lower  pinnae  3-pinnate,  the 
divisions  ascending  and  pinnately  arranged:  Ivs.  of 
lower  plane  ovate,  acute;  Ivs.  of  upper  plane  one-third 
as  long,  ovate-lanceolate.    Costa  Rica  to  Peru. 

38.  cordifdlia,  Spring  {S.  corddfa,  KL).  Stems  trail- 
ing, a  foot  long,  with  short  branches  often  ending  in 
whip-like  tips:  Ivs.  of  lower  plane  acute,  pale  green, 
membranous,  ciliated  on  the  upper  edge,  dilated  and 
subcordate;  Ivs.  of  upper  plane  ovate- lanceolate,  cuspi- 
date.   West  Indies. 

39.  mdlliceps,  Spring  (-S.  ■>7t6riCrtMZts,  A.  Br. ).  Stems 
erect,  G-9  in.  long,  bisulcate  above,  much  compound: 
Ivs.  of  lower  plane  oblong-lanceolate,  dark  green,  very 
unequal-sided,  serrulate  on  the  upper  edge;  Ivs.  of  up- 
per plane  one-half  to  one-third  as  long,  ovate  or  ovate- 
lanceolate,  cuspidate.   Africa. 

The  following  American  trade  names  cannot  be  satisfactorily 
accounted  for  as  species:  <S'.  acmilis  is  said  to  be  one  of  the 
most  important  commercial  species  cult,  in  America.- S.  cir- 
cindtum  is  cult,  at  Harvard  Botanic  Garden. — S.  Lageriana 
was  introduced  from  Colombia  and  probably  belongs  to  species 
already  described  from  that  country.  It  is  said  to  be  a  very 
light  green  plant  and  a  strong  grower,  whereas  S.  Pitcheriaua 
is  of  dwarfer  habit  and  with  stems  and  under  surface  of  fronds 
red  and  upper  surface  dark  green.— S.  paradoxn.  Offered  by 
John  Saul,  1893. — S.  Pitcheridna.  Consult  S.  Lageriana.  Co- 
lombia.—»§.  rubieunda  and  triangularis  were  offered  by  Saul 
in  1893. — S.  umbrbsa.  Once  cult,  by  Pitcher  &  Manda,  of  the 
United  States  Nurseries. 

L.  M.  Underwood. 

Selaginellas  are  favorite  plants  in  every  good  con- 
servatorj',  being  greatly  admired  for  their  feathery, 
moss-like  foliage.  They  have  various  shades  of  green, 
and  some  of  them  are  remarkable  for  metallic  and  iri- 
descent tints,  especially  bronze  and  bluish  colors,  the 
latter  being  very  unusual  among  plants  in  general.  S. 
Willdenovii  i.s  a  very  choice  large-growing  species  of 
the  bronze  and  blue  class.  Another  is  /S\  nncinata, 
often  called  "Rainbow  Moss."  Selaginellas  are  often 
grown  for  their  own  sake  as  specimen  plants,  but  they 
arc  also  very  commonly  used  as  edging  for  greenhouse 
beds,  for  covering  iinsightly  spots  under  the  benches, 
and  for  hiding  the  surface  soil  of  large  tubs,  orchid  pots 
and  the  like.  See  Fig.  2303.  They  are  also  delightful 
subjects  for  table  decoration  when  grown  in  pans  or 
jardinieres.  For  this  purpose  a  well-grown  Selaginella 
should  be  a  dense,  compact  mass  of  fluffy  and  feathery 
green,  not  a  weak,  thin,  straggling  plant,  as  shown  in 
Figs.  2.304  and  2305.  Sflagincllas  are  also  employed  in 
bouquets  of  flowers,  fronds  being  used  for  "green"  in- 
stead of  asparagus  or  fern.  Occasionally  a  fancier  of 
the  more  difficult  species  grows  a  large  specimen  in  a 
wardian  case  for  exliibition. 


In  general,  Selaginellas  are  of  easy  culture.  As  a 
rule  they  prefer  shade  and  moisture  and  are  somewhat 
tender  in  foliage  compared  with  some  of  the  commonest 
of  commercial  ferns.  S.  denticulata,  Kraussiana,  Mar- 
tensii,  and  some  other  commercial  favorites  may  be 
rapidly  propagated  without  any  preliminary  treatment 
in  the  cutting  bench.  Cuttings  of  these  species  about 
an  inch  and  a  half  long  may  be  inserted  directly  into 
small  pots  of  light  sandy  soil,  placed  in  a  shady  position. 
Syringe  them  lightly  three  or  four  times  a  day  for  a. 
week,  at  the  end  of  which  time  they  will  take  root. 
They  will  soon  grow  into  salable  plants. 

The  popular  S.  Emmeliana,  which  is  generally  con 
sidered  by  florists  a  variety  of  S.  cuspidata,  requires 
different  treatment.  It  is  much  slower  and  sometimes 
requires  about  nine  months  from  the  making  of  cuttings 
until  the  young  plants  are  ready  for  potting. 

Fill  regular  fern  boxes  with  fern  soil,  adding  one 
part  in  five  of  sand,  and  press  firmly.  Select  mature 
fronds  of  the  S.  JSm  meliana,  cut  them  into  pieces  half  an 
inch  long,  scatter  thinly  over  surface  of  soil,  and  put 
just  enough  finely  screened  soil  on  top  of  the  cuttings 
to  attach  some  small  portion  of  them  to  the  soil.  Water 
thoroughly,  cover  with  glass,  and  place  in  a  temperature 
of  70°  F.  In  this  condition  they  will  soon  form  roots 
and  little  plants  at  almost  every  joint.  When  sufliciently 
large  they  should  be  separated  and  transplanted  singly 
an  inch  apart  into  boxes,  where  they  may  be  left  until 
large  enough  to  be  potted. 

The  following  list  of  Selaginellas  for  special  and  gen- 
eral purpose  is  not  designed  to  be  complete,  but  merely 
suggestive.  For  commercial  purposes,  S.  denticulata, 
Kra%issiana,  Maiiensii  &nd  Emmeliana;  for  carpeting 
the  soil,  S.  denticulata;  for  table  decoration,  S.  JUmme- 
liana  and  S.  Martensii;  for  cutting,  the  commercial 
kinds;  for  veranda  boxes,  S.  Braunii;  for  bronze  and 
blue  colors,  S.  Willdenovii  and  S.  uncinata;  for  specimen 
plants  and  exhibitions,  S.  Jiraunii,  Lyalli,  viticulosa, 
Wallichii,  and  Willdenovii.  Also  the  following,  which 
are  generally  considered  more  difficult  subjects;  S.atro- 
viridis,  hcetnatodes  and  rubricaulis;  for  curiosity,  S. 
serpens  and  lepidopliylla. 

The  curiosities  of  the  genus  call  for  special  mention. 
S.  serpens  is  remarkable  for  its  changes  of  color  during 
the  day.  In  the  morning  the  foliage  is  bright  green; 
during  the  day  it  gradually  becomes  paler  as  though 
bleached  by  the  light ;  toward  night  it  resumes  its 
lively  green  hue  again.  For  S.  lepidopliylla,  see  Resur- 
rection Plant. 

The  following  species  also  deserve  a  few  running 
notes:  S.  Braunii  is  an  old  favorite  which  is  often  in- 
correctly labelled  S.  Willdenovii  in  collections.  Its 
branches,  or  "foliage"  in  the  popular  sense,  are  excep- 
tionally tough  and  wiry  for  the  genus.  Variegated 
forms  appear  in  S.  Martetisii,  Kraussiana  and  invol- 
vens,  the  last-named  species  being  prolific  in  singular 
forms.  S.  viticulosa  is  better  adapted  for  use  as  a  pot- 
plant  than  for  mingling  in  a  fernery,  because  of  its 
strong-growing,  erect,  fern-like  habit.  The  branchlets 
are  thrown  up  from  creeping  stems  and  do  not  root 
readily,  so  that  this  species  is  usually  prop,  by  division 
or  spores. 

W.  H.  Taplin,  N.  N.  Bruckner  and  W.  M. 

SELECTION.  See  Plant- Breeding  and  the  discus- 
sion under  Seedage. 

SEL£NIA  atirea,  Nutt.,  is  a  hardy  annual  of  the  mus- 
tard family,  a  native  of  the  U.  S.  from  Arkansas  and 
Texas  to  the  base  of  the  Rockies.  It  is  not  known  to  be 
cult,  in  America,  but  it  seems  to  be  one  of  the  prettiest 
of  our  few  native  ornamental  crucifers.  It  has  small 
yellow  fls.  about  3^  in.  across,  each  of  the  4  petals  hav- 
ing a  central  band  of  red.  It  is  also  interesting  for  its 
finely  cut  foliage  and  its  flat  pods  through  which  the 
seeds  may  be  vaguely  seen,  as  in  the  case  of  Lunaria, 
or  "Honesty."   It  grows  about  9  in.  high.    B.M.  CG07. 

W.  M. 

SEL£NIP£:DIUM  (from  selene,  moon,  and  pedion, 
ground;  analogous  to  Cypripedium.  It  was  evidently 
intended  to  derive  the  second  part  of  the  word  from 
pedilon,  sandal,  and  some  botanists  and  horticultural 
writers  use   the   word    thus   derived,   but  Reichenbach 
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wrote  Selenipedium).  Orchiddcece.  The  genus  Seleni- 
f)edium  comprises  the  South  American  Cypripediums. 
Technically  it  is  separated  from  the  genus  Cypripe- 
dium  on  account  of  the  three-loculed  ovary.  Aside  from 
this  character  the  flowers  resemble  those  of  Cypripe- 
dium,  but  the  inflorescence  is  quite  distinct.  The 
scapes  of  Cypripedium  bear  a  single  flower  (rarely  2  or 
more),  while  those  of  Selenipedium  bear  several  flowers 
and  often  become  pauiculately  branched.  In  general 
habit  the  Selenipediums  are  more  robust  and  luxuriant. 
The  Ivs.  are  crowded  in  dense  tufts  on  short,  creeping 
rhizomes.  As  in  many  orchid  genera,  the  species  of 
Selenipedium  are  remarkable  for  the  number  of  color 
variations  of  their  flowers.  There  are  many  varieties 
that  form  connecting  links  between  species,  thus  mak- 
ing the  genus  a  very  difficult  one  for  satisfactory  de- 
scription. It  is  hoped  that  the  following  account,  how- 
ever, will  serve  to  distinguish  the  leading  types. 

This  genus,  like  the  true  Cypripediums,  has  been  a 
favorite  one  with  hybridizers.  Some  of  the  best  known 
species,  as  .S'.  Sedeni,  and  others,  are  the  products  of 
crosses.  The  total  number  of  hybrids  far  exceeds  the 
number  of  original  species.  A  part  of  the  genera  Cy- 
pripedium and  Selenipedium  has  been  separated  by 
some  botanists  as  a  distinct  genus,  Paphiopedilum, 
which  is  now  sometimes  found  in  horticultural  writings. 

For  ciilture,  see  Ctjpripedlum. 

Heinrich  Hasselbring. 

All  Selenipediums  enjoy  plenty  of  heat  and  moisture 
in  the  growing  season,  March  to  November  (65-90°). 
Give  good  drainage.  Use  chopped  sphagnum  with 
broken  clinkers  from  the  furnace,  and  the  addition  of  a 
little  leaf -mold,  raising  the  material  as  high  above  the 
rim  of  the  pot  as  possible.  This  material  is  especially 
to  be  recommended  for  the  young  and  divided  plants. 
Give  slight  shade,  and  grow  on  raised  benches  near  the 
glass.  Water  sparingly  until  growth  begins.  The  four 
species,  S.  Dominianum,  S.  Sedeni,  S.  Sclilimii  and 
S.  Sargentianum,  should  not  be  overpotted.  Fill  pots 
three-fourths  full  of  drainage,  then  place  a  thin  layer 
of  coarse  fern  root,  which  will  fill  pot  to  level  of  the 
rim.  Place  the  plant  on  top  and  then  fill  2/i  to  3  in.  on 
top  with  chopped  sphagnum  and  leaf -mold  mixed  with 
coarse  sand  or  pulverized  coal  clinkers.  Keep  the  moss 
in  a  growing  condition.  Wm.  Mathews. 


(Including  some  names  advertised  under 


Ainsworthii,  6. 
albiflorum,  1. 
albo-purpureum,  11. 
atratum,  iri. 
Boissieriaiium,  17. 
calurum,  12. 
eandidulum,  2. 
cardinals,  5. 
carieinum,  19. 
caudatum,  14. 
Dominianum,  16. 
giganteum,  1. 
grande,  15. 
Hartwegii,  10. 


Klotzschiannm,  18. 
Lindeni,  14. 
Lindleyaniim,  9. 
longifolium,  10. 
Luxembnrgense,  14. 
magniflorum,  10. 
nigrescens,  14. 
Pearcti,  19. 
porphyreura,  4. 
reticulatum,  17. 
Roezlii,  10. 
roseiim,  10,  14. 
Rougierii,  12. 


Cypripedium.) 
Sargentianum,  8. 
Schlimii,  1. 
Schomburgkianum, 

18. 
Schroederse,  13. 
Sedeni,  2. 
Seegerii,  14, 
vittatura,  7. 
Wallisii,  14. 
Warsceiviczianum, 

14. 
Warscewiczii,  14. 
Weidlichianum,  3. 


A.  Petals    ovate    to    lanceolate, 
plane  or  scarcely  twisted. 

B.  Fls.  white  or  pink 1. 

BB.  Fls.  purple  and  ivJtite 2. 

3. 
4. 
5. 
6. 
AA.  Petals  linear-oblong 7. 


AAA.  Petals  lanceolate-caudate  . . 


AAAA.  Petals  linear-caudate 
B.  Lvs.  broadly  linear. 


BB.  Lvs.  narrowly  linear 


Schlimii 

Sedeni 

Weidlichianum 

porphyreum 

cardinale 

Ainsworthii 

vittatum 

Sargentianum 

Lindleyanum 

longifolium 

albo-purpureum 

calurum 

SchrcEderae 

caudatum 

grande 

Dominianum 

Boissierianum 

Klotzschianum 

carieinum 


1.  Schlimii,  Linden  (Cypripedixim  Schlimii,  Linden). 
Fig.  230G.  Lvs.  4-0,  ligulate,  leathery,  sharp-pointed, 
9-12  in.  high:  scape  longer  than  the  lvs.,  hirsute,  often 
branched,  2-8-fld.:  sepals  less  than  1  in.  .long,  ovate- 
obtuse,  the  lower  a  little  larger  than  the  upper  and  con- 
cave, white  or  spotted  with  crimson  on  the  inner  side; 


2305.  Selenipedium  Schlimii  (X  %). 

petals  like  the  sepals;  labellum  an  elliptic  bag  with  a 
contracted  opening,  white  with  a  large  crimson  blotch 
in  front;  staminodium  yellow.  Late  summer.  Colombia. 
B.M.  5614.  F.S.  18:1917.-Var.  albiflorum,  Linden. 
Fls.  white,  except  the  yellow  staminodium  and  a  suffused 
blotch  on  the  labellum.  I. H.  21:183.  Vars.  giganteum 
and  sup6rbum  are  also  advertised. 

2.  S6deni,  Hort.  Pig.  2307.  Lvs.  numerous,  crowded, 
12-18  in.  long,  tapering  to  a  point:  scapes  12-18  in. 
high,  about  4-fld.  but  often  sending  out  secondary  flow- 
ering branches  from  the  axils  of  the  bracts  after  the 
first  fls.  have  fallen:  fls.  33^^  in.  across  the  petals; 
lower  sepal  oval,  greenish  white,  upper  sepal  oblong, 
acute,  with  faint  purplish  green  veins;  petals  lanceo- 
late, twisted,  purple  shading  to  greenish  white  at  the 
base;  labellum  rich  crimson-purple  shading  to  paler 
purple  behind,  spotted  inside.  — Garden  hybrid  between 
S.  longifoliutn  and  *S'.  Schlimii.  A  very  luxuriant  free- 
flowering  plant.  P.M.  1876:206;  1878:302.  R.H.  1879:470. 
Var,  eandidulum,  Reichb.  f.  Sepals  white;  petals  white 
tinged  with  rose;  labellum  darker  rose.  A  hybrid  be- 
tween S.  longifolium  and  ^S'.  Schlimii,  var.  albiflorum. 
The  following  names  are  also  in  the  trade:  grandifld- 
rum,  sangruineum,  sup6rbum. 

3.  Weidlichianum,  Hort.  A  garden  hybrid  between 
S.  Hartwegii  and  (S.  Schlimii.  It  hardly  differs  from 
S.  Sedeni.  G.M.  34:274  (as  Cypripediu^n  Weidlini- 
anum). 

4.  porphyreum,  Reichb.  f.  (Cypripedium porphyreum, 
Reichb.  f.).  Lvs.  broadly  strap-shaped,  acute,  about 
1  ft.  long:  fls.  mostly  purple,  resembling  those  of  S. 
Sedeni,  but  without  protuberances  on  the  open  sides  of 
the  lip.  The  sepals  and  petals  are  oblong  and  more 
acuminate.  Garden  hybrid  between  S.  Roezlii  and  S. 
Schlimii. 

5.  cardind,le,  Reichb.  f.  (Cypripedium  cardindle, 
Reichb.  f.).    Lvs.  long,  straight:    dorsal  sepal  blush- 
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white,  slightly  streaked  with  green;  petals  broad,  ovate- 
oblong,  undulate,  white  tinged  with  rose-purple  near 
the  base;  labellum  intense  pui-ple;  staminodium  white. 
Garden  hybrid  between  S.  Sedeni  and  S.  ScJilimii.  Gn. 
27:495. 

6.  AinswortMi,  Reich b.  f.  {Cypripedium  Ainstvorthii, 
Reichb.  f. ).  Lvs.  ligulate,  acuminate,  1^4  ft.  long: 
scape  shorter,  pubescent,  few-fid. :  upper  sepal  oblong, 
acutish,  undulate,  whitish  or  yellowish  green  with  a 
pale  purple  border;  lower  sepal  very  broad  and  con- 


2307. 
Selenipedium  Sedeni, 

(X3..) 


cave  with  a  reflexed  margin,  shorter  than  the  lip;  petal 
broad,  purple,  with  a  green  midvein  and  a  pale  area  near 
the  Itase;  side  lobes  of  the  lip  yellow,  with  numerous 
spots.  A  garden  hybrid  between  ;S'.  Sedeni  and  aS. 
Sazlii. 

7.  vittS,tum,  Reichb.  f.  (Cypripedium  vittdtum. 
Veil.).  Lvs.  1  ft.  long,  linear- ligulate,  acute,  margined 
with  yellow:  stems  few-fid.,  12-18  in.  high;  dorsal 
sepal  oblong,  subacute,  greenish  striped  with  red;  lower 
sepal  about  twice  as  broad  as  the  upper,  green;  petals 
linear,  pendent,  undulate,  reddish  brown,  striped  with 
green  and  green  toward  the  base,  longer  than  the  sepal; 
labellum  shorterthan the  sepals,  brown,  greenish  spotted 
with  reddish  brown  inside.    Brazil.    I.H.  23:238. 

8.  Sargentianum,  Rolfe.  Fig.  2.308.  Lvs.  tufted,  0-8 
in.  long,  oblong-lanceolate,  acuminate,  with  golden  mar- 
gins: scape  G  in.  high,  2-.3-fid. :  dorsal  sepal  oblong, 
acute,  pale  yellow  with  red  veins;  lower  sepal  ovate, 
subacute,  shorter  than  the  lip;  petals  longer  than  the 
sepals,  strap-shaped,  slightly  twisted,  undulate,  ciliate, 
pale  yellow  streaked  with  red  and  with  briglit  red  mar- 
gins; labellum  yellow,  with  pale  red  veins,  deflexed  side 
lobes  speckled  with  red.  Brazil.  B.M.  744(i.  G.C.  111. 
15:781.    A. (J.  21:423, 


9.  Lindleyanum,  Reichb.  f.  &  Warsc.  {Cypripedium 
Zdndleydnum,  Schomb.).  Lvs.  15-20  in.  long,  leathery, 
deep  green,  with  yellow  margins:  scape  many-fld.,  pu- 
bescent, 2-4  ft.  high:  upper  sepal  ovate-oblong,  undu- 
late, light  green  with  brownish  veins;  petals  2  in.  long, 
deflexed,  green  with  brown  veins,  ciliate;  labellum 
olive-green,  with  brown  veins  and  much  spotted  on  the 
side  lobes.    Guiana. 

10.  longifdlium,  Reichb.  f.  {S.  Rcezlii,  Reichb.  f.  S. 
Hdrtwegii,  Reichb.  f.  Cypripedium  longifdlium,  Warsc. 
and  Reichb.  f.  C.  -Rcezlii,  Regel.  C.  Hdrtwegii, 
Reichb.  f. ).  Lvs.  tufted,  8-12  in.  long,  narrowly  strap- 
shaped,  tapering  to  a  point  and  strongly  keeled:  scape 
2  ft.  high,  purplish,  sparingly  pubescent:  fls.  large; 
upper  sepals  ovate-lanceolate,  pale  yellowish  green, 
faintly  streaked  with  purple ;  lower  sepals  ovate-obtuse, 
shorter  than  the  lip;  petals  3K  in.  long,  spreading,  nar- 
rowly lanceolate,  twisted,  pale  yellow  with  rose-colored 
margins  and  with  a  white  line  on  tlie  edge;  labellum 
2  in.  long,  green  shaded  with  dull  purple  or  brown  in 
front,  side  lobes  yellow,  spotted  with  pale  purple. 
Costa  Rica.  B.M.  5970  and  6217.  I.H.  20:138.  R.H. 
1873,  p.  410;  1893,  pp.  18,  19.  F.M.  1874:119.  P. 
1871:126.  — <S'.  Rcezlii,  sometimes  considered  as  a  dis- 
tinct species,  is  of  more  robust  habit,  having  lvs.  2  ft. 
long  and  green  scapes.  Var.  magnifldrum,  Hort. 
(Cypripedium  magnifldrum,  Hort.),  has  the  petals 
margined  with  white.  A. F.  7:707.  The  following  varie- 
ties also  are  distinguished  in  cultivation:  grandiflorum, 
latifdlium,  and  roseum. 

11.  dlbo  -  purpureum,  Reichb.  f.  (Cypripedium  dlbo- 
purpiireum,  Reichb.  f. ).  Lvs.  long,  strap-shaped  and 
recurved:  fls.  larger  than  those  of  S.  Sedeni ;  sepals 
oblong-acute,  subequal,  whitish,  with  a  purplish  tinge 
on  the  margins;  petals  5-0  in.  long,  linear,  hanging 
downward  and  twisted,  purplish;  labellum  purplish  on 
the  borders,  the  intlexed  lateral  lobes  nearly  closing  the 
mouth,  white,  with  dark  purple  spots.  Garden  hybrid 
between  S.  ScJilimii  and  Dominianum.  Gn.  21,  p.  332. 
—  A  var.  sup6rbum  has  been  advertised. 

12.  calilrum,  Nichols.  {Cypripedium  calurtim,  Reichb. 
f. ).  '  Lvs.  numerous,  tufted,  long  acute,  channeled: 
scape  much  taller  than  the  lvs.,  brownish  red,  branch- 
ing: fls.  large,  about  5  in.  across  the  petals;  dorsal  se- 
pals oblong-ovate,  pale  green,  with  longitudinal  pur- 
plish ribs,  flushed  with  red  on  the  outside;  lower  sepal 
broadly  ovate  and  much 
smaller;  petals  lanceolate, 
undulate,  pale  green  in 
the  center  and  at  the  base, 
margins  rose-red  ;  label- 
lum oblong,  rose  -  red 
tinted  with  brown  in  front; 
side  lobes  deeply  inflexed, 
cream  white,  with  irregu- 
lar spots  of  purple.  Gar- 
den hybrid  between  S. 
longifolium  and  S.  Sedeni. 
F.  1884:  145.  -There  are 
several  horticultural 
forms,  one  known  as 
Rougierii. 

13.  Schroederae,  Hort. 
( Cypripedium  Schnvderce, 
Hort.  Vcitch,  ex-Reichb. 
f.).  Plant  of  the  habit  of 
<S'.  Sedeni,  with  fls.  resem- 
bling those  of  S.  albo-pur- 
pnreitm  but  larger:  upper 
sepals  neai'ly  ochre -col- 
ored, with  purple  veins; 
lower  sepals  very  broad, 
oclire-colored,  with  purple 
veins;  petals  long-lanceo- 
late, undulate,  pendent,  4 
in.  long,  greenisli  whife  in  the  middle,  crimson-purple 
around  the  margin  ;  labilluni  imrjde  outside,  inflexed 
lobes  yellow,  with  brown  blotches.  Garden  hybrid  be- 
tween S.  caudatinn  and  S.  Sedeni. 

14.  caud^tum,  Hcichb.  f.  (Cypripedium.  catiddtum, 
Lindl.  Cypripedium  Lindeni,  Van  Houtte.  Cypripe- 
dium Warsicewiczidm(m,  HcicMb.  f.).  Lvs.  strap-shaped, 
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rather  stiff  upright,  about  1  ft.  long:  scape  12-24  in. 
high,  about  4-«d. :  dorsal  sepals  5-G  in.  long,  lanceolate, 
pale  yellow,  verging  on  creamy  white  and  veined  with 
greenish,  lower  sepal  similar;  petals  pendent,  twisted, 
often  attaining  a  length  of  nearly  a  yard,  yellowish, 
shaded  with  brown  on  the  outside  and  becoming  brown- 
ish crimson  toward  the  tips.  Peru.  F.S.  G:5G6.  RH 
1857,  p.  318;  1883,  p.  :«1;  1885,  p.  472.  G.C.  11.3:211; 
26:269.  Gn.  3,p.313;  26,  p.  72;  .'{2,  p.  301;  46,  p.  85.  A.F. 
3:132;  6:859.    Gng.  5:265.    G.M.  31:557;  33:795;  35:489. 


2309.    Selenipedium  Dotninianum  (X  1-5). 

—  One  of  the  largest  of  the  Selenipediums  and  remark- 
able on  account  of  the  extremely  long  petals.  Peloric 
forms  with  the  third  sepal  (labellum)  resembling  the 
other  two  have  passed  under  the  name  of  Cfropedium 
Lindeni,  Lindl. 

Var.  rdseum,  Hort.  (S.  caudMum,  var.  Warscewiczii, 
Godfrey.).  Sepals  yellow,  with  orange  veins  ;  petals 
deep  purple;  labellum  deep  yellow  in  front,  green  be- 
hind. I.H.  33:596.  Var.  'Wdllisii,  Hort.  (S.  Wdllisii, 
Reichb.  f .  Cypripedium  Wdllisii,  Kort.).  Lvs.  paler 
green:  fls.  pale,  and  in  every  way  more  delicate  than 
the  type.  Gn.  49,  p.  140.  Numerous  other  varieties  of 
this  species  are  distinguished  in  cultivation.  The  fol- 
lowing names  occur  in  trade  lists :  aiireum,  Luxembur- 
g6nse,  rilbrum,  sup§rbum,  Sedgerii,  splendens,  nigres- 
cens. 

15.  gT^nde,  Reichb.  f.  (Cypripedium  grdnde,  Keichh. 
f. ).  A  garden  hj-brid  between  S.  Baezlii  and  S.  eanda- 
tum,  resembling  the  former  in  habit  and  flowers  but 
much  more  vigorous,  with  darker  fls.:  lvs.  dark  green, 
over  2  ft.  long:  scape  over  3  ft.  high,  with  several  large. 


shining  fls. ;  sepals  long,  oblong  -  lanceolate,  yellowish 
white,  veined  with  green;  petals  long,  pendent,  yellow 
ish  green  above,  becoming  rose-pink;  labellum  large 
greenish  yellow  in  front,  whitisli  behind;  side -lobes 
white,  spotted  with  crimson.  G.M.  .32:87.  A.F.  11:1349 
—  Var.  atritum.  A  hybrid  between  <S.  longifolium,Ii(BZ 
Hi  and  S.  caudatum  rosenm.   G.C.  III.  15:692. 

16.  Dominid,num,  Hort.  (Cypripedium  Domitiiiimim 
Reichb.  f.).  Fig.  2309.  Lvs.  numerous,  about  1  ft.  long 
acuminate:  fls.  yellowish  green,  with  copper -brown 
shades  and  markings  ;  labellum  deep  reddish  brown 
reticulated  in  front  and  yellowish  green  behind.  A  hy 
brid  between  S.  Pearcei  and  8.  caudatlim.  It  is  inter 
mediate  between  the  parents,  but  differs  from  S.  cauda 
tarn  by  its  acute  bracts  and  narrower  lvs.,  from  ;S 
Pearcei  by  the  transverse  staminode  and  hairy  ovary 
Gn.  3,  p.  491.  F.  1874,  p.  57.-The  following  varieties  are 
also  distinguished  in  cultivation:  61egans,  rub^scens, 
sup6rbum. 

17.  Boissierillnum,  Reichb.  f.  {Cypripedium  retictild- 
tum,  Reichb.  f.).  Plant  of  vigorous  habit:  lvs.  about  3 
ft.  long,  acuminate:  scape  few-fld.  or  sometimes  pani- 
culate, 3-7-fld. :  fls.  of  peculiar  light  green  tints,  with  a 
few  sepia  brown  and  green  blotches  on  the  whitish  in- 
flexed  part  of  the  lip  and  with  some  brown  spots  on  the 
margins  of  the  sepals:  ovary  dark  brown,  with  green 
apex  and  ribs;  upper  sepals  ligulate-lanceolate,  very 
crisp;  lower  sepals  oblong,  about  equal  to  the  labellum, 
crisp;  petals  spreading,  long-linear,  twisted  and  very 
crisp  on  the  margins.  Peru.  G.C.  III.  1:143;  21:54,55. 
G.F.  4:605. 

18.  Klotzschi^num,  Reichb.  f.  (Cypripedium  Schom- 
burgki&mim,  Klotzsch  and  Reichb.  f. ).  Lvs.  linear,  6- 
12  in.  long,  scarcely  %  in.  wide,  rigid,  keeled:  scape 
longer  than  the  lvs.,  hirsute,  purple,  2-3-fld.;  dorsal 
sepal  ovate-lanceolate,  pale  rose-colored,  with  reddish 
brown  veins,  the  lower  ovate,  boat-shaped,  colored  like 
the  upper  one;  petals  3}4  in.  long,  linear,  twisted,  col- 
ored like  the  sepal;  labellum  greenish  yellow,  the  in- 
flexed  side -lobes  whitish,  spotted.  British  Guiana. 
B.M.  7178.    G.C.  III.  15:625. 

19.  cariclnum,  Reichb.  f.  (Cypripedium  Pearcei, 
Hort.  Cypripedium  carichium,  Lindl.  &  Paxt.)  Lvs.  1 
ft.  long,  springing  in  sedge-like  tufts  from  the  long 
creeping  rhizome:  scape  longer  than  the  lvs.,  3-6fld. : 
fls.  mostly  pale  greenish,  with  the  segments  bordered 
with  white  and  having  purple  tips;  sepals  broadly  ovate, 
waved,  as  long  as  the  lip;  petals  more  than  twice  as 
long,  pendent,  narrow  and  much  twisted;  labellum  ob- 
long, the  upper  margins  flat  ;  staminodium  provided 
with  2  hairy  processes.    Peru.    B.M.  5466.    F.S.  16:1648. 

Heinrich  Hasselbring. 
SELF-HEAL,    ^ee  Brmiella. 

SELF-STEKILITY  OF  FRUITS.  Self-sterility  may 
be  roughly  defined  as  the  inability  of  a  given  plant  to 
produce  fertile  seeds  when  pollinated  with  its  own  pol- 
len. With  the  rapid  strides  in  plant-breeding,  propaga- 
tion and  cultivation,  self-sterility  and  sterility  have  be- 
come important  subjects  in  determining  the  value  and 
adaptability  of  new  varieties  to  the  various  needs  and 
purposes  of  the  planter. 

The  study  of  self-sterility  in  more  recent  years  has 
been  confined  mostly  to  fruit  trees  and  small  fruits, 
and  has  been  conducted  by  a  number  of  experiment 
station  workers.  The  list  of  self-sterile  and  unisexual 
varieties  is  now  fairly  large  for  apples,  pears,  plums, 
grapes  and  strawberries.  In  the  case  of  peaches,  apri- 
cots, cherries,  nectarines  and  prunes  little  has  been  done 
to  determine  the  number  of  self-sterile  and  partially  self- 
sterile  varieties.  The  causes  which  tend  to  produce 
self-sterility  in  cultivated  plants  may  be  briefly  sum- 
marized as  follows : 

(1)  Change  of  environment  due  to  domestication  pro- 
duces change  in  the  reproductive  organs  of  the  plants. 
It  may  result  (a)  in  the  suppression  in  whole  or  in  part 
of  either  stamens  or  pistils;  (b)  in  the  infertility  or 
impotency  of  the  pollen  upon  its  own  pistils;  (c)  in 
changing  the  time  of  ripening  of  the  pollen  and  of  the 
receptivity  of  the  stigma. 

(2)  Asexual  propagation  tends  to  reduce  the  impor- 
tance  of   seed    production,   and    to   transmit  and   fur- 
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ther  develop  any  tendency  towards  self-sterility  and 
separation  of  the  sexes  which  the  parent  plant  may 
possess. 

(3)  The  careless  practice  of  taking  cions  promiscu- 
ously from  the  nursery  row  and  from  unreliable 
sources  may  perpetuate  self-sterile  individuals. 

(4)  Breeding  and  selecting  for  other  qualities  than 
those  associated  with  seed  production  may  tend  to  favor 
these  qualities  at  the  expense  of  the  latter. 

(5)  Crossing  and  intercrossing  of  hybrids  may  tend  to 
modify  the  reproductive  organs  and  to  produce  self- 
sterility. 

(6)  Excessive  cultivation  and  over-feeding  with  ni- 
trogenous fertilizers  naay  induce  too  vigorous  wood- 
growth  at  the  expense  of  seed  and  fruit  production. 

Self-sterile  varieties  are  unable  to  fruit  and  produce 
seed  when  planted  by  themselves.  When  such  varieties 
are  desired  for  planting  they  should  always  be  planted 
with  other  varieties  whose  time  of  flowering  is  the  same. 
Self-sterility  is  not  always  complete.  There  are  all  in- 
termediate grades  between  plants  that  are  wholly  self- 
sterile  and  those  that  are  self-fertile. 

For  a  condensed  list  of  the  important  varieties  of 
leading  fruits  which  are  known  to  be  self -sterile  or 
self-fertile,  see  Bailey's  "Principles  of  Fruit-Growing," 
3d  edition,  pp.  229,  230,  and  "The  Pollination  of  Pear 
Flowers,"  by  M.  B.  Waite,  Bulletin  6,  Div.  of  Veg. 
Path.,  U.  S.  Dept.  Agric.  A  fiill  and  popular  treat- 
ment of  the  whole  problem  as  it  affects  fruit-growers 
will  be  found  in  Bulletin  181,  Cornell  Exp.  Sta., 
by  S.  W.  Fletcher.  For  the  self-sterility  of  grapes, 
see  Bulletin  169,  N.  Y.  Exp.  Sta.,  by  S.  A.  Beach.  For 
plums,  see  the  writings  of  F.  A.  Waugh.  See  Pollina- 
^^on.  E.  P.  Sandsten. 

SELINUM  (derivation doubtful).  Umhelliferce.  About 
25  species  of  rather  large  perennial  herbs,  mostly  from 
the  northern  hemisphere,  with  pinnately  decompound 
Ivs.  and  compound  radiate  umbels  of  small  white  or 
rarely  yellowish  white  flowers:  petals  obovate-emargi- 
nate :  fr.  ovoid  or  nearly  quadrate. 

tenuifolium,  Wall  (Ore6come  Canddllei,  Edgew. ).  A 
hardy  perennial  with  finely  cut  fern-like  foliage  and 
stem  often  8  ft.  high,  branched,  with  numerous  umbels 
of  white  fls. :  ultimate  segments  of  Ivs.  narrowly  lance- 
olate, acute:  fr.  2-3  lines  long,  much  compressed  dor- 
sally,  four  to  six  times  as  broad  as  thick;  lateral  ridges 
much  the  broadest.  India.  Gn.  38,  p.  221.— Offered  as 
a  novelty  in  America  in  1899  and  recommended  as  a 
foliage  plant  for  single  lawn  specimens. 

F.  W.  Barclay. 

SEMECARPTJS  (Greek,  mark  and  fruit;  referring  to 
use  of  fruit  juice).  Anacardidcece.  A  genus  of  20  spe- 
cies of  tropical  Asiatic  and  Australian  trees  with  simple, 
leathery  Ivs.  and  small  fls.  in  branching  panicles:  drupe 
fleshy,  oblong  or  nearly  globose,  1 -seeded. 

Anacdrdium,  Linn.  f.  Marking-nut  Tree.  A  moderate- 
sized  deciduous  tree  with  large,  oblong  or  obovate-oblong 
Ivs.  8-24  in.  long  by  5-10  in.  wide:  fls.  greenish  white,  34 
in.  across,  nearly  sessile,  in  stout  branching  panicles 
about  the  same  length  as  the  Ivs. :  drupe  1  in.  long, 
smooth,  black.  India.  — The  black  acid  juice  of  the  nut 
is  used  for  printing  cotton  cloth.    Cult,  in  S.  Fla. 

E.  N.  Reasoner  and  F.  W.  Barclay. 

SEM£LE(  mother  of  Bacchus).  LiU&cecv.  The  Climb- 
ing Butcher's  Broom  is  a  tender  evergreen  vine 
which  attains  a  height  of  50-GO  ft.  and  is  remarkable 
for  bearing  its  flowers  on  the  margins  of  the  "leaves" 
instead  of  on  separate  flower-stalks.  These  fls.  are 
small,  yellow,  G-lobed  blossoms  about  three-eighths  of 
an  inch  across.  What  appear  to  be  leaves  are  techni- 
cally "cladophylla,"  i.  e.,  leaf-like  branches.  They  are 
organs  which  liave  the  form  and  function  of  leaves  but 
not  the  morphology.  Semele  belongs  to  the  small  group 
of  4  genera  known  as  the  Asparagus  tribe,  all  the  mem- 
bers of  wliich  have  cladophylla.  Semele  differs  from 
the  Butcher's  Broom  {Jfusctis}  in  having  G  anthers  in- 
stead of  3  and  in  having  the  fls.  borne  on  the  margin  of 
the  cladophylla  instead  of  along  the  midrib.  Aspara- 
gus differs  from  both  in  having  the  fls.  not  borne  on 


the  cladophylla  and  the  filaments  free  instead  of  grown 
into  an  urn-shaped  body. 

Semele  is  a  genus  of  one  species,  a  native  of  the 
Canary  Islands.  The  plant  is  not  known  to  bo  cult,  in 
American  greenhouses,  but  it  is  suitable  for  outdoor 
cultivation  in  the  South.  Franceschi  (Santa  Barbara) 
says  it  looks  like  a  gigantic  smilax  and  has  dark  green, 
tropical  foliage  likely  to  be  mistaken  for  some  of  the 
Indian  climbing  palms. 

andr6gyna,  Kunth.  Scandent,  branching:  cladodia 
ovate  or  ovate-lanceolate,  acuminate,  leathery :  fls.  small, 
yellow,  clustered :  ovary  3-loculed :  berry  globose,  inde- 
hiscent.  B.M.  1898  and  3029  (as  Huscus  androgymis). 
R.H.  1894,  p.  546.  G.M.  31:477,  479;  37:261. -The 
members  which  have  the  position  of  leaves  are  mi- 
nute scales,  in  the  axil  of  which  are  borne  the  clado- 
phylla, the  latter  being  3-4  in.  long.  yij   jyj^ 

SEMPERVIVUM  (ljB.iir\,Uving  forever) .  Crassulhcem. 
HousELEEK.  About  40  species  of  fleshy  herbs  widely 
scattered  in  the  mountainous  countries  of  the  Old 
World.  They  are  mostly  hardy  perennials  and  stemless, 
and  increase  by  rosettes  (Fig.  2310)  which  are  sent  out 
from  the  parent  plant,  thereby  suggesting  the  popular 
name  "Hen-and-chickens."  The  Ivs.  are  thick,  short 
and  succulent.  The  fls.,  which  are  borne  in  panicled 
cymes,  are  mostly  yellow,  greenish  j'ellow,  or  some 
shade  of  rose  or  purple,  rarely  white.  The  individual 
fls.  are  larger  than  those  of  Sedum,  but  the  clusters  are 
less  showy.  Houseleeks  are  cultivated  more  for  foliage 
than  for  flowers.  They  are  not  used  for  as  great  a  va- 
riety of  purposes  as  Sedums,  but  they  are  popular  for 
carpet  bedding,  rockwork  and  covering  dry  banks  and 
bare  sandy  wastes.  They  are  of  the  easiest  culture  and 
are  quickly  multiplied  by  means  of  the  offsets  or  ro- 
settes. They  may  be  used  alone  for  permanent  carpet 
beds,  and  for  this  special  purpose  are  preferable  to  the 
more  popular  but  tender  Echeveria.  The  foliage  re- 
mains green  all  winter.  The  Ivs.  are  often  spotted  with 
red  toward  the  tip,  and  this  color  is  brighter  if  the  plants 
have  full  sunlight.  The  names  "Houseleek"  and  "Hen- 
and-chickens  "  are  loosely  applied  to  the  whole  genus. 
If  these  names  are  to  be  restricted,  the  former  should  be 
used  for  Seniperviinim  fectorum  and  the  latter  for  S. 
globiferntn.  The  common  species,  which  grows  on  the 
roofs  of  houses  in  Europe,  is  S.  fectorum.  In  the  case 
of  S.  globiferum  the  young  rosettes  are  attached  to  the 
parent  plant  by  a  more  slender  thread  than  usual  and 


2310.   Rosette  and  offsets  of  a  Houseleek— Sempervivum 
tectorum  (X  >0. 

more  easily  detach  themselves  and  roll  about.  The 
spider-web  species  are  the  prettiest  of  them  all,  by  reason 
of  the  webs  that  cover  the  young  rosettes.  These  webs 
are  made  by  the  plants  themselves  and  are  incidental  to 
development. 

Sempervivum  is  closely  i-elated  to  Sedum,  but  the 
floral  parts  are  multiples  of  6  or  some  larger  number, 
while  the  floral  parts  of  Sedum  are  in  5's.  The  genus 
is  a  difficult  one  for  the  botanist.  It  has  been  mono- 
graphed by  J.  G.  Baker  in  "Gardener's  Chronicle "  for 
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1878.    Baker's  scheme  has  been  closely  followed  below, 
but  some  of  the  names  have  been  changed. 
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anomalum,  7. 
arachnoideum,  8. 
arenariuin,  13. 
Atlanticum,  4. 
calcareum,  2. 
Calif ornicum,  2. 


INDEX. 

expansum,  1. 
flagelliforme,  6. 
glaiicum,  3. 
globit'erum,  12. 
grandiflorum,  10. 
Heuflfelii,  11. 


moiituimm,  T). 
pumiluiii,  7. 
Rutlieiucum,  9. 
sobuliferum,  12. 
tectonira,  1. 
tomentosum,  8. 


Subgenus  I.  Sempervivum  Proper.  Floral  parts  in 
lO's,  13's  or  14's.    Expanded  petals  tvidely  spreading. 

Division  1.   Rhodanthm.   Fls.  reddish. 
Group  1.    Ciliata.     Lvs.  of  the  barren  rosettes  glabrous 
on   the    faces  when   mature,  shortly   ciliated   on  the 
edges  only. 

A.  Red-brown  tip  of  lvs.  conspicuous. 
B.  Foliage  green  or  slightly  glau- 
cous    1.  tectorum 

BB.  Foliage  very  glaucous 2.  calcareum 

AA.  Red-brown  tip  of  lvs.  none  or  ob- 
scure. 

B.  Petals  bright  red 3.  glaucum 

BE.  Petals  pale  red 4.  Atlanticum 

Group  2.     Piibescentia.     Lvs.  of  the  barren  shoots  de- 
cidedly pubescent  on  the  faces  as  well  as  ciliated  at  the 
edges,  not  tipped  with  a  tuft  of  spreading  hairs. 
A.  Height  6  in.:    fls.  numerous,  the 

lowest  subsessile 5.  montanum 

AA.  Height  3-4  in.:  fls.   few,  4-8,  all 
sessile  or  subsessile. 
B.  Sarren rosettes  1-1/i  in.  across: 

fls.  bright  red 6.  flagelliforme 

BB.  Barren  rosettes  1  in.  across  at 

most:  fls.  mauve-purple 7.  pumilum 

Group  3.  Barbulata.  Lvs.  of  the  barren  rosettes 
strongly  ciliated  on  the  edge,  and  furnished  with  a 
tuft  of  similar,  not  fleecy  hairs  at  the  cusp.  {JYone 
in  our  trade. ) 

Group  4.  Arachnoidea.  Differing 
from  the  other  groiips  in  having  the 
tips  of  the  inner  lvs.  of  the  barren 
rosette  connected  by  fine  fleecy  threads 
like  those  of  a  spider'' s  web 8.  arachnoideum 

Division  2.    Chrysantha.    Fls.  yellow. 

A.  Fls.  less  than  1  in.  across:  height 

6-12  in 9.  Ruthenicum 

AA.  Fls.   V/i-VA   in.    across :    height 

3-4  in 10.  grandiflorum 

Subgenus  II.  Diopogon.  Floral  parts  in  6's.  Co- 
rolla permanently  bell-shaped,  ivith  ascending  close 
petals. 

A.  Petals  not  fimbriated:  young  ro- 
settes not  pedtincled 11.  Heuffelii 

AA.  Petals  fimbriated:  young  rosettes 
temporarily  attached  to  the 
mother  plant  by  a  slender  stalk. 

B.  Lvs.  obovate-cuneate 12.  globiferum 

BB.  Lvs.  oblanceolate 13.  arenarium 

1.  tectdrum,  Linn.  Houseleek.  Old-Man-and- Wo- 
man. Fig.  2310.  Height  1  ft. :  rosettes  3-4  in.  across :  lvs. 
obovate-cuneate,  cuspidate,  l>2-2  or  finally  3  in.  long, 
pale  green,  with  a  distinct  red-brown  tip  an  eighth  to  a 
sixth  of  an  inch  long:  panicle  5-6  in.  long,  3-4  in.  wide, 
composed  of  10-12  scorpioid  branches  :  fls.  '%-!  in. 
across;  petals  pale  red,  keeled  with  deeper  red;  sta- 
mens often  changed  to  pistils;  filaments  bright  purple. 
Eu.,  Orient. —  Var.  expansum,  Hort.,  is  said  to  have 
broader  lvs.  and  more  open  rosettes. 

2.  calcireum,  Jord.  {S.  Californicum,  Hort.).  Height 
under  1  ft.:  barren  rosettes  2  in.  across:  lvs.  oblanceo- 
late-cuneate,  very  glaucous,  with  a  distinct  red-brown 
tip,  \-\%  in.  long:  panicle  3-4  in.  long  and  broad,  with 
8-12  scorpioid  branches:  fls.  %  in.  across;  petals  pale 
red,  greenish  down  the  keel  both  on  the  back  and  face. 
Calcareous  Alps  of  Dauphiny. 


3.  glaiicum,  Tenore.  Height  6-9  in. :  barren  rosettes 
2-3  in.  across:  lvs.  oblanceolate-cuneate,  less  glaucous 
than  (S.  calcareum,  with  only  a  very  faint  red-brown 
spot  at  the  tip:  panicles  2-3  in.  across:  fls.  1  in.  across; 
petals  bright  red.    Simplon  Alps. 

4.  Atldnticum,  Baker.  Height  nearly  1  ft. :  barren  ro- 
settes 2-3  in.  across:  lvs.  oblanceolate-cuneate,  pale 
green,  hardly  tipped  red-brown:  panicle  3-4  in.  across: 
fls.  1  in.  across;  petals  pale  red.  Atlas  Mts.  B.M.  6055 
(as  .S'.  tectorum,  var.  Atlanticum).  — The  lvs.  of  the 
flowering  stem  are  brightly  colored  with  red,  excepting 
towards  the  base. 


v.vHyKVi: 
2311.    Spiderweb  Houseleek— Sempervivum  arachnoideum. 

(X^.) 

5.  montanum,  Linn.  Height  6  in.:  barren  rosettes 
lJ^-2  in.  across,  the  new  ones  few,  and  borne  on  red 
pilose  peduncles  1-lK  in.  long:  lvs.  60-80  in  a  rosette: 
panicle  very  dense,  13^-2  in.  across,  the  lowest  fls. 
nearly  sessile:  fls.  1-1 J^  in.  across,  bright  mauve-red. 
Fls.  about  the  end  of  June.    Alps,  Pyrenees. 

6.  flagellifdrme,  Fisch.  Height  3-4  in.:  barren  ro- 
settes 1-1  >2  in.  across,  the  new  ones  long-peduncled: 
lvs.  40-50  in  a  rosette:  fls.  6-8  in  a  dense  head,  all  ses- 
sile or  nearly  so,  1  in.  across  or  more  ;  petals  bright 
red.  Fls.  early  in  June,  before  any  other  species.  Na- 
tive country  uncertain. 

7.  pilmilum,  Bieb.  (S.  an6malu7n,  Hovt.).  Height  3- 
4  in. :  barren  rosettes  at  most  1  in.  across,  the  new  ones 
numerous  and  short-peduncled  :  fls.  4-8,  in  a  dense 
head,  all  sessile  or  subsessile,  1  in.  across  ;  petals 
bright  mauve-purple.  Fls.  in  middle  of  June.  Cauca- 
sus. 

8.  arachnoideum,  Linn.  Cobweb  or  Spider-web 
Houseleek.  Fig.  2311.  Height  3-5  in.:  barren  rosettes 
H-%  in.  across,  the  new  ones  crowded  and  sessile:  lvs. 
oblong-cuneate,  pale  green,  the  tips  of  nearly  all  con- 
nected by  long,  soft,  white  hairs:  panicle  dense,  few- 
fld.:  fls.  less  than  1  in.  across;  petals  bright  red.  Pj'- 
renees  to  Tyrol.  B.M.  GS.  —  S.  tomentosum,  C.  B.  Lehm., 
said  to  differ  in  having  shorter,  more  obovate-cuneate 
lvs.  and  flatter  and  more  compact  rosettes  and  a  denser 
web,  could  not  be  di.stinguished  by  J.  G.  Baker.  R.H 
1860,  pp.  490,  491;   1898,  p.  573. 

9.  Ruthenicum,  Koch.  Height  6-12  in.:  barren  ro- 
settes 1%.  in.  across,  new  ones  few:  lvs.  40-50  in  a  ro- 
sette, slightly  pubescent  glandular  on  the  faces:  fls. 
pale  yellow,  less  than  1  in.  across.  Eastern  Eu.  — Rare 
in  cult. 

10.  grandifldrum,  Haworth.  The  yellow  petals  are 
set  off  by  the  red-purple  filaments :  height  3-4  in. :  bar- 
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ren  rosettes  1-13^  in.  across,  the  new  ones  on  stalks  1-2 
in.  long:  Ivs  pale  green  and  pubescent  all  over,  only 
the  very  tip  red-brown :  fls.  13^-13^  in.  across,  yellow. 
Eastern  Eu.,  Asia  Minor.  B.M.  507  and  2115  (as  S.  glo- 
biferum).  — The  showiest  of  all  the  hardy  species. 

11.  Heiiffelii,  Schott.  Height  6-8  in.:  barren  rosettes 
lK-2  in.  across,  not  peduncled:  Ivs.  30-40  in  a  rosette, 
obovate  -  cuneate,  the  upper  third  or  even  half  tinted 
bright  I'ed-brown  :  panicle  dense,  mauy-iid.,  2K-3  in. 
across  :  tls.  an  inch  or  less  across,  pale  straw-yellow; 
petals  with  3  small  cusps,  not  fimbriate.  Aug.  Mts.  of 
Transylvania  and  Greece,  5,000-0,000  ft.  — One  of  the 
latest  in  flower. 

12.  globiferum,  Linn.  (<S^.  soholiferum,  Sims).  Hen- 
AND-CHiCKENS.  HousELEEK.  Height  6-9  in. :  barren 
rosettes  globose,  1-13^  in.  thick,  the  numerous  young 
ones  attached  to  the  parent  only  by  a  slender  thread 
and  easily  becoming  detached  from  it  and  rolling  about: 
Ivs.  60-80  in  a  rosette,  obovate-cuneate,  the  outer  ones 
tipped  red -brown,  especially  on  the  back:  fls.  1  in. 
across,  pale  yellow;  petals  obscurely  tricuspidate,  con- 
spicuously fimbriated  at  the  edge  and  on  the  prominent 
keel.  Mts.  of  Austria.  B.M.  1457.  — Unless  the  young 
rosettes  are  thinned  out  the  plants  are  not  so  likely  to 
flower.  Under  the  name  of  S.  globiferion,  Linnseus 
seems  to  have  confused  all  the  yellow-fld.  hardy  species 
which  he  knew. 

13.  arenarium,  Koch.  Very  close  to  S.  globiferum, 
having  the  same  height,  the  same  globular  deciduous 
rosette,  etc.,  but  with  narrower  Ivs.  and  the  petals 
larger  and  more  strongly  fimbriated:  Ivs.  oblanceolate: 
fls.  1-lM  in.  across;  petals  pale  yellow,  distinctly  tri- 
cuspidate, with  a  linear  end  tooth,  strongly  fimbriated 
at  the  edge  and  less  so  on  the  prominent  keel.  Tyrol. 
Gn.  49,  p.  220. 

R.  rupestris  is  .idvertised  by  one  American  dealer,  but  it 
seems  to  be  unknown  to  botanists.  yy^  ]\j_ 

SENEBIERA  (after  Job.  Senebier,  a  naturalist  of 
Geneva).  Crucifene.  About  6  species  of  procumbent 
annual  or  biennial  herbs  from  the  temperate  regions  of 
Europe  and  Asia,  and  Australia,  with  alternate,  entire 
or  pinnately  cut  Ivs.  and  small  white  or  rarely  purple 
fls.,  in  short,  axillary  racemes:  sepals  short,  spread- 
ing, equal  at  the  base;  stamens  free;  siliques  in  pairs, 
small,  laterally  compressed;  valves  1-seeded,  indehis- 
cent. 

pinnatifida,  DC.  A  common  weed  in  many  parts  of 
the  world  and  sometimes  used  as  a  pot-herb  in  foreign 
countries:  plant  3^-1  ft.  high:  Ivs.  pinnately  lobed: 
fls.  white,  small,  numerous  p_  -^Y^  Barclay. 

SENECA  SNAKEKOOT.    Polijgala  Senega. 

SEN£CI0  (Latin  name  for  plants  of  this  genus,  ulti- 
mately from  senex,  "old  man";  said  to  be  in  allusion 
to  the  hoary  pappiis).  Comp6sifce.  Groundsel.  The 
largest  genus  of  plants,  comprising  some  1,200  species 
in  all  parts  of  the  world.  A  genus  comprising  so  many 
members  and  being  so  widely  distributed  is  necessarily- 
variable  and  therefore  practically  impossible  of  defini- 
tion. A  distinguishing  mark  of  the  Senecios  lies  in  the 
character  of  the  invohicre,  — scales  in  one  series,  and 
iisually  reinforced  at  the  base  by  a  row  of  shorter  scales 
that  give  the  head  the  appearance  of  having  a  small 
calyx.  The  heads  are  usually  radiate,  the  ray-florets 
being  pistillate  and  fertile;  but  sometimes  the  rays  are 
absent  and  then  the  head  is  homogamous  (florets  all  of 
one  kind,  i.  e.,  perfect).  The  disk-florets  are  tubular 
and  5-toothed.  The  torus  or  receptacle  is  usually  naked. 
The  akenes  are  mostly  terete  and  ribbed;  pappus  of 
soft  whitish,  often  copious  bristles.  According  to  Gray, 
"minute  short  hairs  or  papillre  on  the  akenes  of  most 
species  swell  and  emit  a  pair  of  spiral  threads  when 
wetted.  Before  wetting,  the  akenes  may  be  really  or 
apparently  ghi))rous,  and  after  wetting  become  canes- 
cent."  Most  of  the  Senecios  are  yellow-rayed.  Of  the 
vast  number  of  species,  very  few  have  gained  promi- 
nence as  cultivated  subjects.  If  we  omit  the  greenhouse 
Cineraria  (which  is  technically  a  Senecio  as  understood 
bv  Bentliam  &  Hooker),  the  "most  popular  species  are 


the  Farfngium  gratide  (properly  Senecio  Kwmpferi)  of 
florists,  S.  V.  ikanioides  or  German  ivy,  iS.  elegans  or 
purple  ragwort,  and  S.  Cineraria,  one  of  the  plants 
commonly  known  as  dusty  miller.  Various  other  plants 
are  known  as  dusty  miller,  and  one  of  them  (J^ig.  2312) 
is  sometimes  confounded  with  Senecio  Cineraria. 

All  other  species  are  of  very  minor  importance  to  the 
horticulturist.    Of  the  GO  or  more  species  native  to  the 


2312.    Artemisia  Stelleriana,  one  of  the  Dusty  Millers  some- 
times confused  with  Senecio  Cineraria.     See  Fig.  2315. 

United  States  and  Canada,  abovit  a  half  dozen  have  been 
offered  by  dealers  in  native  plants,  but  they  are  practi- 
cally unknown  horticulturally.  Most  of  the  species  are 
wholly  herbaceous,  but  in  South  Africa  and  South 
America  many  species  are  shrubby.  Some  species  are 
even  arborescent ;  others  are  climbers.  In  South  Africa 
and  the  Canaries  is  a  set  that  has  been  separated  as 
Kleinia,  distinguished  mostly  by  its  habit,  being  for 
the  most  part  fleshy  shrubs  or  herbs,  with  terete  or  an- 
gular stems  and  whitish  or  pale  yellow  rayless  flowers. 
Species  of  this  group  are  sometimes  seen  in  collections 
of  succulents,  but  they  are  little  known  outside  of 
botanic  gardens.  S.  vulgaris,  Linn.,  from  Europe,  is  a 
common  annual  weed  in  various  parts  of  this  country. 
To  Senecio  belong  the  genera  known  to  gardeners  as 
Erythrochsete,  Farfugium,  Jacobaea,  Kleinia,  Ligularia. 
Cineraria  is  also  a  Senecio,  but  the  florist's  Cineraria 
is  described  under  that  name  in  Vol.  I  of  this  work. 
Bentham  &  Hooker  refer  to  Senecio  the  genus  Cacalia, 
which  is  kept  distinct  by  American  botanists.  Hoff- 
mann (in  Engler  &  Prantl's  Natiirlichen  Pflanzenfa- 
milien)  refers  the  garden  genus  Emilia  to  Senecio,  but 
keeps  Ligularia  (including  Farfugium)  and  Cineraria 
distinct.    For  (S.  conchifolius,  see  Emilia. 

Since  Senecios  afford  both  greenhouse  and  hardy 
border  plants,  it  is  impossible  to  give  general  cultural 
directions.  The  species  are  not  difficult  to  manage, 
however,  and  most  of  them  propagate  readily  by  means 
of  greenwood  cuttings  and  seeds;  the  hardy  species 
may  be  divided. 
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acanthi folius,  9. 
albus,  5. 

Anteuphorbium,  1. 
argenteiis,  2. 
artieulatus,  1. 
aureo-maculatus,  2. 
aureo  •  marginatus, 

9. 
aureus,  14. 
Bolanderi,  16. 
candidissimus,  9. 
Cineraria,  9. 
Doria,  12. 
cruentus.  4. 


INDEX. 

Douglasii,  17. 
elegaus,  5. 
ereftus,  5. 
Eri/tkrochcete,  3. 
exaltatus,  13. 
Farfuitium,  2. 
fastigiatus,  15. 
qrande,  2. 
Jacobaia,  5. 
Japoiiica,  3. 
Japonicus,  3. 
Kfempt'eri,  2. 
Ligularia,  2,  3. 


lugeus,  13 
macroglossus,  8 
maculatum,  2. 
inaritima,  9. 
mikanioides,  7. 
palinatifida,  3. 
I'aluieri,  10. 
Petasitis,  11. 
pulfher,  G. 
purpureus,  5. 
scandens,  7. 
spinulosa,  1. 
suspensa,  1. 


A.  Stem  fleshy,  with  jointed  and  swol- 
len branches:  heads  rayless 1.  articulatus 

AA.  Stem  not  fleshy. 

B.  Scales  of  involucre  somewhat 
overlapping  and  appearing  as 
if  ^-ranked:  stigma  rounded, 
the  style-branches  hairy: 
plants    grown    for   foliage. 

{Ligularia,  Farfugi^im.) 2.  Kaempieri 

3.  Japonicus 
BB.   Scales    of  involucre   usually 
strictly   1-seriate:    stigma 
short,  the  style-branches  hairy 
only  at  the  tip. 
C.  Flowers    purple    (there    are 
white  garden  forms). 
D.  Lvs.  large   and  palmately 
veined:  lobes  shallow  or 

none 4.  cruentus 

DD.  Lvs.  medium,  elongate, 
pinnate  -  veined  or  pin- 
nate    5.  elegans 

G.  pulcher 
CO.  Flowers  yellow. 

D.  Plant  climbing 7.  mikanioides 

8.  macroglossus 
DD.  Plant  not  climbing , usually 
less  than  2  ft.  high. 
E.  Herbage  xvhite-tomentose 

throughout 9.  Cineraria 

10.  Falmeri 
EE.  Herbage  green  or  at  most 
only  grayish,  not 
white-tomentose. 
F.  Lvs.  large,  palmately 

veined 11.  Fetasitis 

FF.  Lvs.    oval-oblong   and 
dentate,  the  cauline 

ones  decurrent 12.  Doria 

FFF.  Lvs.  small  or  ordi- 
nary, p  innately 
veined  or  divided. 
(  Native  American 
species,  as  charac- 
terized by  Gray.)..  .13.  lugens 

14.  aureus 

15.  fastigiatus 
1().  Bolanderi 
17.  Douglasii 

1.  articulatus,  Sch.  (Klelnia  articulclta.  Haw.). 
Candle  Plant.  Plant  branching,  glabrous  and  fleshy, 
1-2  ft.  high,  the  branches  swollen  at  intervals:  lvs.  flat 
and  fleshy,  petiolate,  laciniate  or  runcinate,  with  acu- 
minate lobes :  heads  discoid  and  all  the  florets  perfect, 
white,  in  small  corymbs  on  naked  peduncles:  akenes 
downy.  S.  Afr.  — Perhaps  the  commonest  Kleinia  in 
cultivation,  being  grown  with  coolhouse  succulents. 
S.  (Kleinia)  Ante%iphorhium,  Sch.,  is  sometimes  seen 
in  collections,  although  it  is  not  known  to  be  in  the 
American  trade.  It  is  a  glabrous  shrub  3-4  ft.  high, 
with  fleshy  stems  constricted  at  the  joints,  small,  erect, 
fleshy,  entire  lvs.  that  are  decurrent  on  the  stem,  and 
solitary  cylindric  yellow-fld.  heads  (with  rose  tinge)  an 
inch  long.  B.M.  6099.  According  to  J.  D.  Hooker,  this 
plant  "is  one  of  the  oldest  Cape  plants  in  cultivation, 
having,  according  to  DodonsBus,  been  brought  to  Europe 
in  1570,  and  cultivated  in  England  in  Gerard's  garden 
In  1596.     *    *    *    The  name  .4); ?e!«/)7iO'C&j?<»t  was  given 


because  of  its  being  a  reputed  antidote  against  the 
acrid  poison  of  the  Cape  Euphorbium."  The  names 
Kleinia  spinulosa  and  K.  suspensa  have  appeared  in 
the  American  trade,  but  they  are  unidentifiable. 

2.  Kifempferi,  DC.  (Liguldria  Kwmpferi,  Sieb.  & 
Zucc.  h.  Farfiigium,  C.  Koch.  Farfugium  Koempferi, 
Benth.).  Khizomatous  perennial  sending  up  many  lvs. 
on  slender,  flocculent-woolly  petioles:  Iv.s.  large  (often 
6-10  in.  across),  orbicular  to  nearly  reniform,  cordate  at 
base,  angular-toothed,  green:  fl. -stems  1-2  ft.  tall,  floc- 
culent-woolly, branched,  with  only  small,  bract-like  lvs. : 
heads  large,  with  light  yellow  rays  spreading  13^-2  in. 
across:  pappus  white  and  copious.  Japan.  B.M.  5302. 
— "Var.  aiireo-macul^tus,  Hort.  (Farfugium  grdnde, 
Lindl.  F.  macuhltum,  Hort.).  Leopard  Plant.  Fig. 
2313.  Differs  in  having  the  lvs.  blotched  with  yellow  or 
white  and  sometimes  with  light  rose.  The  variety  aureo- 
maculatus  is  the  only  form  in  general  cultivation.  It 
was  introduced  to  England  in  1856  "from  the  garden  of 
a  mandarin  in  the  north  of  China  "  by  Fortune.  Twenty 
years  ago  this  was  a  common  plant  in  conservatories 
and  window-gardens,  but  of  late  years  it  has  been  ne- 
glected. It  is,  however,  a  most  worthy  plant,  not  only 
for  the  house  but  for  bedding  in  the  open  in  shady 
places.  The  plant  is  hardy  as  far  north  as  Washington 
when  set  permanently  in  the  open.  One  form  has  yel- 
low-spotted lvs.  (the  commoner)  and  another  has  white- 
spotted  lvs.  Another  form  (var.  argenteus)  has  lvs. 
glaucous-green  edged  with  creamy  white.  Easily  propa- 
gated by  division. 

3.  Jap6nicus,  Sch.  (LigulAria  Japdnica,  Less.  Fry- 
throchciite  palmatifida,  Sieb.  &  Zucc).  Strong  perennial 
herb,  growing  5  ft.  high  (said  to  reach  15  ft.  in  southern 
Japan),  and  grown  for  its  massive  foliage  effect:  radical 
lvs.  very  large,  1  ft.  or  more  across,  deeply  palmately 
cut  into  7-11  narrow  lobed  and  notched  divisions:  fl.- 
stems  branched,  bearing  heads  on  rather  long,  naked 
stems:  rays  orange,  spreading,  3  in.  from  tip  to  tip. 
Japan.  Gn.  22,  p.  139.  — Intr.  into  this  country  about 
twelve  to  fifteen  years  ago.  It  is  a  bold  plant,  hardy  in 
New  York,  and  well  adapted  to  planting  where  strong 
foliage  effects  are  desired,  provided  the  place  is  moist. 

4.  cru6ntus,  DC.  (Cinerctria  cruinta,  Mass.).  Low 
short -stemmed  perennial,  floccose -woolly:   lvs.  large, 


2313.   Leopard  Plant,  or  Farfugium— Senecio  Kaempferi, 
var.  aureo-maculatus  (X  3lj). 

cordate-ovate  to  cordate-triangular,  angled  or  undulate 
and  sinuate -toothed,  rather  long -stalked:  fls.  purple- 
red.  Canary  Isl.— The  supposed  parent  of  the  florists' 
Cinerarias,  for  discussion  of  which  see  p.  318,  Vol.  I. 
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5.  elegans,  Linn.  (S.  purpureus,  Hort.  JacobTea  ile- 
</aws,  Moench).  Purple  Ragwort.  Annual,  viscid-pu- 
bescent, erect  or  diffuse,  1-2  ft. :  Ivs.  various,  mostly 
oblong  in  outline,  pinnate,  lobed  or  toothed,  the  sinuses 
mostly  broad  and  rounded,  clasping  at  the  base:  heads 
in  loose  corymbs,  the  rays  purple,  disk-fls.  yellow.  S. 
Afr.     B.M.  238.  — Var.  erectus,  Harvey.     Stem  slender 


2314.   Senecio  mikaiuoides,  usually  called  German  Ivy. 

but  erect,  the  Ivs.  pinnate  or  2-pinnatifid.  Senecio  ele- 
gans  is  an  old  garden  plant.  A  common  form  of  it  has 
double  fls.    Var.  ^Ibus,  Hort.,  has  white  fls. 

6.  pulcher,  Hook.  &  Arn.  Robust,  2-4  ft.,  white-cob- 
webby, the  stem  simple  or  nearly  so  and  scarcely  leafy: 
Ivs.  long  (4-10  in.),  oblong-lanceolate,  thick,  shallow- 
lobed  and  crenate-toothed:  heads  2-3  in.  across,  with 
many  long,  red-purple  rays  and  a  yellow  disk.  Uruguay 
and  Argentina.  B.M.  5959.  R.H.  1877,  p.  94;  1896,  p.  329. 
Gn.  49,  p.  122.  G.M.  40:745.  — A  very  bold  species,  with 
striking  erect  habit  and  large  fls.  in  summer.  Perennial, 
although  it  has  been  described  as  annual.  In  protected 
places  and  well-drained  soils,  it  is  hardy  in  southern 
New  England. 

7.  mikanioides,  Otto(5.  scrt«^e»(s,DC.).  German  Ivy. 
Fig.  2314.  Slender  and  glabrous,  tall-twining:  Ivs.  ovate 
or  deltoid-ovate  in  outline,  mostly  with  a  deep  basal 
sinus,  sharply  5-7-angled  or  angle-lobed:  head  small, 
discoid,  yellow,  in  close  clusters  on  axillary  and  termi- 
nal branches.  S.  Afr.  — Very  common  conservatory  and 
window-garden  plant,  easily  propagated  by  cuttings. 

8.  macrogl6ssus,  DC.  Lvs.  mostly  hastate,  often  with 
acuminate  basal  lobes,  but  various  in  shape:  heads  only 
1-3  together,  and  bearing  yellow  rays.    S.  Afr. 

9.  Ciner&,ria,  DC.  {Cinerdria  »nori/im«,  Linn.  Sene- 
cio acanthifdlius,  Hort.).  Fig.  2315.  Perennial,  2  ft. 
or  less  tall,  branching  from  the  base,  very  white-woolly 
throughout:  lvs.  pinnatifid,  with  oblong  and  obtuse  seg- 
ments: heads  small,  yellow,  in  small,  compact  corymbs, 
rayless.  Europe.  F.M.  1872:52.  — Var.  candidissimus, 
Hort.,  has  very  white  foliage.  Var.  aureo-marginatus, 
Hort.,  has  lvs.  bordered  with  orange-yellow.  S.  Cine- 
raria is  an  old-fashioned  garden  plant,  sometimes 
known  as  Dusty  Miller;  the  commoner  Dusty  Miller  is 
Lychnis  Coronaria,  and  another  one  is  Artemisia  Stel- 
leriana  (Fig.  2312). 

10.  Pdlmeri,  Gray.  Densely  white-tomentose  all  over, 
branching,  1-2  ft.,  perennial:  lvs.  oblong -lanceolate, 
slightly  toothed,  narrowed  into  a  petiole  :  heads  few, 
with  yellow  rays,  about  1  in.  in  diam.,  in  a  corymb. 
Guadalupe  Isl.,  Lower  Calif.— Intr.  by  Franceschi, 
Santa  Barbara. 

11.  Petasitis,  DC.  {Ciner&ria  Petaslfis,  Sims).  Fig. 
2310.  Robust  perennial,  2-3  ft.  tall,  gray-floccose  on  the 
young  parts,  branching:  lvs.  both  radical  and  cauline, 
6-10  in.  across,  long-stalked,  cordate-ovate-orbicular, 
strongly  several  nerved,  shallowly  many-lobed,  dull 
green  above  but  gray-tomentose  beneath :  heads  in  a 
long  open  panicle,  the  cylindrical  involucre  %  in.  high. 


the  few  rays  light-yellow.  S.  Amer.  B.M.  1536.— A 
striking  plant  for  winter  decoration,  the  star-like  fls. 
(or  heads)  being  produced  in  great  abundance  ;  now 
becoming  disseminated  in  this  country. 

12.  Ddria,  Linn.  Erect,  3-4  ft. :  radical  lvs.  oval-ob- 
long, dentate,  somewhat  glaucous,  stalked  ;  stem-lvs. 
oblong- lanceolate,  sessile  and  somewhat  decurrent  : 
heads  yellow,  with  5  or  6  rays.    Eur.    Hardy  perennial. 

13.  liigens,  Rich.  Perennial  :  floccose-woolly  when 
young  but  becoming  nearly  or  quite  glabrous,  G-24  in. 
tall,  the  stem  practically  naked  above:  lvs.  spatulate  to 
oval  or  oblong,  repand-denticulate:  rays  10  or  12,  yel- 
low, conspicuous.  Western  U.  S.  in  the  mountains  and 
to  Alaska.  — Var.  exaltatus,  Gray,  has  been  offered:  1-3 
or  4  ft.  tall:  lvs.  thickish,  longer-petioled,  abrupt  or 
subcordate  at  base. 

14.  atireus,  Linn.  Perennial:  an  exceedingly  variable 
and  cosmopolitan  group,  by  some  authors  split  into  sev- 
eral species,  some  glabrous,  1-2  ft.  tall:  lvs.  mostly 
rounded  and  undivided,  the  cauline  ones  lanceolate  and 
pinnatifid  or  laciniate:  heads  many,  /^-K  in.  high,  with 
8-12  conspicuous  yellow  rays.  Moist  places,  nearly 
throughout  the  U.  S. 

15.  fastigiatus,  Nutt.  Perennial:  mostly  pubescent, 
the  stem  strict  and  simple  and  1-2  ft.  high:  lvs.  all 
entire  or  very  nearly  so,  lanceolate  or  spatulate-lanceo- 
late,  obtuse:  heads  %-3^  in.  high,  with  conspicuous 
yellow  rays.    Idaho,  Oregon,  Washington. 

16.  Boldnderi,  Gray.  Perennial :  glabrous  or  soon  be- 
coming so,  the  stems  weak  and  slender  and  6-30  in.  tall: 
lvs.  thin,  palmately  5-9-lobed  or  incised,  or  the  stem- 
lvs.  pinnately  divided:  heads  several,  ya-}4  "i-  liig^ir 
with  5-8  rather  long  yellow  rays.    California,  Oregon. 

17.  Dotiglasii,  DC.  Fig.  2317.  Woody  or  even  shrubby 
at  base,  with  many  stems,  2-3  ft.  tall,  with  the  aspect  of 
an  aster:  lvs.  small  and  linear,  or  the  lower  ones  pin- 
nately parted  into  filiform  divisions :  heads  numerous, 
%-%  in.  high,  with  8-18  conspicuous  yellow  rays. 
Nebr.,  W.  l.  H.  B. 

SENNA.     See  Cassia. 

SENNA,  BLADDER.     Colutea. 

SENSITIVE  BRIER.     See  Schrankia. 

SENSITIVE  FERN.     Onoclea  sensibilis. 

SENSITIVE  PLANT.     Mimosa  pudica. 


2315.   Senecio  Cineraria. 
One  of  the  plants  known  as  Dusty  Miller. 

SEQUdiA  (after  Sequoyah,  otherwise  George  Guess, 
a  Cherokee  half-breed  of  Georgia,  about  1770-1843,  in- 
ventor of  the  Cherokee  alphabet).  Conifera;.  BiQ 
Trees  of  California.    Redwood.    Tall,  massive,  often 
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gigantic  forest  trees,  with  trunks  usuallj^  heavily  but- 
tressed at  base,  covered  with  thick,  fibrous  bark,  deeply 
and  widely  lobed;  heartwood  dark  red,  soft,  durable, 
straight-grained;  sapwood  very  thin  and  nearly  white: 
Ivs.  persistent,  alternate,  often  dimorphic  (especially  on 
young  trees) :  fls.  naked,  nioucE'cious,  solitary,  the  stami- 
nate  terminal  or  axillary;  stamens  numerous:  cones 
maturing  in  one  season.  Once  widely  distributed  in 
several  species  throughout  the  interior  of  North  America 
and  parts  of  Europe,  but  now  limited  to  two  species, 
which  are  confined  to  the  mountains  of  California. 

The  wood  of  S.  sempervirens  at  present  forms  the 
bulk  of  the  redwood  lumber  in  the  trade,  and  is  used 
on  the  Pacific  coast  wherever  a  light,  durable,  easily 
worked  material  is  desired.  Most  wooden  buildings  are 
constructed  with  this  lumber  in  California,  and  it  is 
sometimes  exported  to  Europe  to  be  employed  as  a  sub- 
stitute for  red  cedar  in  the  manufacture  of  lead-pencils. 
Logs  with  a  curly  grain  are  highly  prized  by  cabinet- 
makers, from  whom  they  have  received  the  name  "curly 
redwood." 

The  wood  of  S.  gigantea  resembles  that  of  S.  semper- 
I'irens,  but  is  coarser-grained  and  lighter  (in  weight), 
and  is  therefore  not  adapted  to  as  wide  use  as  the  latter. 
It  is  very  durable  in  contact  with  the  soil,  however,  and 
is  widely  used  for  coarser  construction  work,  ties,  fence- 
posts,  vineyard  stakes,  shingles,  and  the  like. 

As  an  ornamental  subject,  S.  sempervirens  will  be 
valuable  wherever  it  is  hardy.  It  is  rather  insistent 
upon  a  cool,  moist,  foggy  climate,  however,  and  is  in 
this  respect  inferior  to  the  other  species,  although  a  va- 
riety known  as  iS.  sempervirens,  var.  glauca,  is  reported 
to  be  doing  well  in  southern  California. 

S.  gigantea  has  been  more  widely  planted  in  the  East 
and  in  Europe,  and  in  sheltered  locations  has  maintained 
itself  for  a  number  of  years.  The  most  notable  exam- 
ples are  those  in  the  Ellwanger  &  Barry  grounds,  at 
Rochester,  N.  Y.,  which  are  now  about  40  yrs.  old,  30 
ft.  high  and  12  in.  in  diameter  at  base  of  trunks.  When 
seen  in  the  winter  of  1900-1,  however,  these  trees  were 
beginning  to  show  the  effects  of  the  rigorous  climate  by 
their  dead  and  dying  tops.    This  species  is  far  more 
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2315.  Senecio  Petasitis  (X  J^). 


hardy  than  S.  sempervirens,  and  even  in  the  dry  climate 
of  southern  California  is  reported  to  be  doing  very  well. 
A  weeping  variety  known  as  S.  pendula  is  advertised, 
which  originated  some  years  ago  in  European  nurseries, 
and  is  described  as  having  "all  pendulous  branches, 
closely  pressed  against  the  stem."    Both  species  are  said 


to  dislike  heavy  soils,  and  to  thrive  best  when  planted  in 
deep  sandy  loam.  Both  are  easily  propagated  from  seed, 
which  sprout  readily  in  a  few  weeks. 


2317.  Senecio  Douglasii  (X  M). 

A.   Lvs.  dimorphic,  usually  2-ranTied:  buds  scaly. 

sempervirens,  Endl.  California  Redwood.  Fig. 
2318.  Tree,  200-400  ft.  and  more  high,  with  a  slightly 
tapering  trunk,  10-20  and  sometimes  25  ft.  in  diam.,  and 
often  clear  of  branches  for  over  100  ft. :  branchlets  and 
Ivs.  distichously  spreading,  the  latter  persistent  for  two 
or  three  years  and  sometimes  dimorphic  on  the  same 
branch,  the  larger  H-%  in.  long,  the  smaller  scale-like: 
cone  oblong,  %-l  in.  long,  3^  in.  broad,  and  persistent 
after  opening  and  discharging  the  seed.  Confined  to 
northern  and  central  Coast  Ranges  of  California  on 
slopes  exposed  to  sea  influences.  S.S.  10:535.  — When 
cut,  or  from  fallen  stems,  it  throws  up  many  vigorous 
long-lived  shoots,  often  producing  merchantable  trees. 
AA.  Lvs.  seldom  or  not  at  all  dimorphic,  not  S-ranked, 
often  imbricate:   buds  naked. 

gigantea,  Decne.  {S.  Wellingtonia,  Seemann).  Cali- 
fornia Big  Tree.  Fig.  2319.  Tree,  200-350  ft.  high, 
with  heavy  massive  trunks,  sometimes  20-30  ft.  in 
diam.  and  often  clear  of  branches  for  over  150  ft. :  bark 
of  old  trees  from  1-2  ft.  thick;  branchlets  hardly  dis- 
tichously arranged,  pendulous,  cord-like,  forming  rather 
tangled  masses:  lvs.  Ya  to  %  in.  and  sometimes  J^  in. 
long  on  stout  shoots,  and  usually  closely  appressed  and 
scale-like:  cone  ovate-oblong,  2-3 J^  in.  long,  1-2M  in. 
thick,  opening  only  slightly,  retaining  its  original  form 
even  when  dry,  and  persistent.  Western  slopes  of  Sierra 
Nevada.    S.S.  10:536.  Arnold  V.  Stubenrauch. 

Taxodium  was  the  group  in  which  Sequoia  semper- 
virens was  at  first  placed  by  Lambert  from  the  speci- 
mens obtained  by  Menzies  in  1795,  and  it  remained 
there  until  1847,  when  Endlicher  established  Sequoia 
for  its  reception.  The  type-species  of  Taxodium  is  T. 
distichum,  the  deciduous  cypress.  Like  nearly  all  tax- 
ads,  the  deciduous  cypress  has  a  very  ancient  relation- 
ship among  fossil  trees;  it  once  grew  on  a  large  part  of 
western  Europe  and  portions  of  England.  Forms  of 
Sequoia,  whose  ancient  history  constitutes  one  of  the 
most  interesting  chapters  in  fossil  botany,  once  grew  in 
immense  forests  in  Europe,  Asia  and  North  America. 
The  first  fossil  remains  occur  in  the  lower  chalk-forma- 
tions and  increase  in  extent  to  the  tertiary  strata,  in 
which  they  are  numerous.  In  miocene  times,  fossil  Se- 
quoias extended  "from  the  Hebrides  to  the  Steppe  of 
Kirghis."  Asa  Gray  and  others  have  told  the  story  of 
the  rise  and  fall  of  this  great  and  strong  family  of  coni- 
fers, once  as  powerful  as  any  tree-group  in  the  world, 
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but  cut  off,  swept  away  and  destroyed  by  the  glacial  age 
until  only  the  local  conditions  prevailing  in  the  Coast 
Range  and  Sierras  of  California  preserved  the  two  re- 
maining species  to  the  present  time.  According  to 
Gray,  S.  Langsdorfii,  the  Sequoia  which  is  found  in 
the  miocene  in  Europe,  appears  in  the  miocene  of 
Alaska,  Greenland,  Spitzbergen  and  Iceland,  and  it 
much  resembles  S. 
sempervirens.  An- 
other fossil  species, 
S.  Sternhergii,  found 
in  Greenland,  seems 
to  have  been  the  an- 
cient representative 
of  S.  gigantea.  Ac- 
cording to  the  investi- 
gations of  the  United 

States  Geological   Department,   the  wood 
of  the  Arizona  petrified  forest  is  that  of 
a  species  of   Sequoia,  whose    wood   want 
down  under  a  primeval  sea,  was  covered 
with   sandstone,  and  rose  again   into  the 
■present  continent.    If  one  asks  how  long 
ago    these   things    happened,   the    geologist   an- 
swers, "Millions  of  years."    And  it  is  the  same 
in  regard  to  the  period  when  Sequoias  grew  in 
Greenland,  Siberia  and   Great   Britain.    We  can 
measure  that  period  only  by  vast  and  indefinite 
epochs.     But  the  value  and  interest  of  the  Se- 
quoias are  greatly  increased  by  a  consideration  of 
their  place  as  the  last  modern  survivors  of  so 
powerful  an  ancient  family. 

At  the  present  time  the  Coast  Redwood  occupies  only 
a  narrow  belt  of  country  near  the  ocean,  nor  is  it  con- 
tinuous even  there;  the  Giant  Redwood,  or  California 
Big  Tree,  exists  only  in  a  few  small  and  isolated  groves, 
covering  in  all  less  than  fifty  square  miles  along  the 
western  side  of  the  Sierra  Nevada  range.  Compared 
with  the  enormous  territory  once  occupied  by  species  of 
Sequoias,  the  modern  representatives  of  this  ancient 
and  honorable  family  are  reduced  to  a  very  small  area. 

The  first  known  of  the  Sequoias,  and  much  the  more 
valuable  species,  economically  speaking,  was  »S.  semper- 
virens, the  Coast  Redwood  of  California.  This  is  one  of 
the  most  important  timber  trees  of  the  world,  and  its 
forests,  comparatively  limited  in  area,  have  yielded  and 
are  yielding  the  most  easily  obtained,  the  most  durable 
and  most  profitable  fencing  and  building  lumber  of  the 
Pacific  coast.  The  reproductive  powers  of  the  tree  are 
enormous  ;  no  other  known  conifer  so  persistently 
sprouts  from  the  stump,  so  rapidly  makes  new  forest, 
or  so  well  resists  fire.  But  it  does  not  thrive  farther 
inland  than  the  limits  of  the  sea-fog,  and  a  large  part 
of  the  original  area  covered  by  this  noble  tree  has  been 
denuded  by  successive  fires  and  destructive  lumbering 
methods.  Small  Redwood  forests  occur  in  Monterey 
county,  but  the  most  southern  forests  of  commercial 
importance  are  in  Santa  Cruz.  The  belt,  broken  by  the 
Bay  of  San  Francisco,  extends  north  through  Marin, 
Sonoma,  Mendocino,  Humboldt  and  Del  Norte  to  the 
southern  borders  of  Oregon.  The  real  Redwood  forests 
are  all  contained  within  a  strip  of  coast  lands  500  miles 
long  and  rarely  more  than  20  or  25  miles  wide.  The 
actual  bodies  of  Redwood  within  this  region  are  merely 
a  chain  of  isolated  groups  separated  by  clearings  or  by 
large  areas  on  which  Redwoods  never  grew.  A  small 
grove,  now  practically  destroyed,  existed  fifty  years  ago 
on  the  east  side  of  the  Bay  of  San  Francisco,  in  Ala- 
meda county.  Well-borers  have  found  Redwood  logs  in 
a  perfect  state  of  preservation  in  various  parts  of  the 
Coast  Range  far  south  of  where  the  tree  now  grows, 
even  to  Los  Angeles  and  San  Diego,  showing  that  in 
some  former  period  of  greater  rainfall  and  more  sea-fog, 
Redwood  forests  extended  much  farther  along  the  coast. 
_  The  climate  where  the  Redwood  thrives  is  compara- 
tively equable,  marked  by  cool  summer  winds  from  the 
southwest.  The  tree  delights  in  rich,  sheltered  moun- 
tain valleys  and  fertile  slopes,  in  dripping  fogs  and  in 
heavy  winter  rains.  Going  c^ast  from  the  ocean,  in  the 
Redwood  region,  one  suddenly  comes  to  the  top  of  a 
ridge,  to  overlook  oaks  and  pines,  and  at  once  reaches 
the  plainly  marked  edge  of  the  Sequoia  sempervirens 
forest. 


While  S.  sempervirens  is  sometimes  called  second  in 
size  among  the  giant  conifers  of  the  Pacific  coast,  the 
tallest  tree  yet  authentically  measured  was  340  ft.  high, 
exceeding  in  height  the  tallest  of  the  Sierra  species,  and 
it  is  probable  that  trees  exist  which  rise  to  nearly  400  ft. 
and  so  deserve  to  take  the  first  place  among  the  conifers. 
Many  trees  of  20  and  even  22  ft.  in  diameter  at  five  feet 
from  the  ground,  and  from  300  to  325  ft.  in  height,  are 
still  standing  in  the  Redwood  forests.  The  finest  groves 
of  Redwoods  contain  many  specimens  that  range  from 
150  to  250  ft.  or  more  in  height  and  have  a  diameter  of 
from  12  to  18  ft.  In  such  forests  the  trunks  rise  in  clear, 
red-brown  shafts  to  a  height  of  from  75  to  150  ft.  before 
they  branch;  they  stand  so  close  that  the  masses  of 
timber  that  exist  on  each  acre  are  greater  than  are 
found  in  any  other  known  forest,  and  through  their  far- 
distant  tops  the  sun  seldom  reaches  the  warm,  sheltered 
soil  of  the  great  Coast  Range  Canons.  With  proper 
management,  under  the  principles  of  scientific  forestry, 
the  Redwood  region  as  it  exists  to-day  could  be  main- 
tained, and  its  future  yield  greatly  increased,  but  other- 
wise in  forty  or  fifty  years  the  commercial  value  of  the 
entire  area  will  be  practically  destroyed.  The  state  of 
California  has  this  year  (1901)  appropriated  $250,000  for 
the  purchase  of  the  large  Redwood  forest  of  the  "Big 
Basin"  in  Santa  Cruz  county,  and  a  commission  is  now 
arranging  to  create  a  State  Redwood  Park  there. 

Sequoia  sempervirens  was  discovered  by  Archibald 
Menzies  in  1795,  rediscovered  by  David  Douglas  in  1831, 
and  soon  after  by  Dr.  Coulter.  It  was  introduced  to- 
European  gardens  by  Hartweg  about  1847.  Both  Douglas 
and  Hartweg  were  sent  out  by  the  Royal  Horticultural 
Society  of  London.  S.  semj^ervirens^'ar.  adjrressa  (Car- 
riere)  is  a  smaller  tree  than  the  type  form,  with  creamy 
white  younger  leaves  and  more  glaucescent  older  leaves. 
It  is  called  in  California  the  "White  Redwood  "  and  the 
"Silver-leaf  Redwood."  Other  horticultural  varieties  in 
cultivation  are  known  as  Sempiervirens  gracilis,  S.  taxi- 
folia,  S.  picta,  S.  albo-spica  and  S.glanca.  The  golden 
forms  found  in  many  other  conifers  occasionally  appear, 
but  cannot  yet  be  called  fixed.  No  really  dwarf  Red- 
wood is  yet  extant.  Larger-leaved  or  more  compact 
forms  can  be  selected  from  the  forest,  and  the  tree  re- 
sponds easily  to  selection  and  culture.  It  thrives  in 
gardens  in  the  Sacramento  valley,  in  the  Sierra  foot- 
hills and  in  many  parts  of  southern  California,  so  that 
its  range  for  ornamental  uses  can  be  greatly  extended 
on  the  Pacific  coast.  It  has  been  largely  planted  in 
Europe,  particularly  in  English  parks,  and,  as  was  to 
have  been  expected,  does  best  in  well-drained  rich  soil 
near  the  ocean  but  sheltered  from  cold  winds. 

Endlicher's  Sequoia  gigantea  (the  iS.  Washingtonia 
of  Sudworth  and  the  S.  Wellingtonia  of  Seemann  and  of 


2319.    Sequoia  gigantea  (X  %K 

Sargent)  is  undoubtedly  one  of  the  rarest  of  all  living 
species  of  trees,  and  one  of  the  most  easily  visited  and 
studied.  It  is  the  best  living  representative  of  a  geologic 
age  long  passed  away.  Besides  tliis,  it  is  the  most  im- 
pressive and  noble  of  all  known  trees.  But  nearly  all 
of  the  small  remaining  group  of  Big  Trees  except  the 
Mariposa  groves  are  owned  by  private  individuals  and 
are  being  cut  down  or  mav  at  some  future  time  be  de- 
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stroyed.  The  famous  Calaveras  grove,  which  is  his- 
torically and  scientifically  of  the  most  interest  of  any 
Big  Tree  group,  was  in  1899  bought  by  a  lumberman 
who  expects  to  convert  the  trees  into  timber  unless  ho 
"gets  his  price"  from  the  state  of  California,  the  gen- 
eral go\rernment  or  some  public-spirited  association. 
Some  fine  Sequoias  are  in  the  Sequoia  and  General 
Grant  national  parks,  but  private  timber  claims  hold 
many  of  the  best  trees  here,  and  sawmills  are  now  at 
work  in  this  region. 

The  resistance  offered  by  this  wonderful  species  to 
fire,  old  age  and  decay  is  uni((ue',  but  it  reproduces 
itself  with  extreme  difficulty.  The  seeds,  even  under 
favorable  circumstances,  have  a  very  low  vitality,  and 
one  seldom  finds  a  single  young  tree  in  the  Sequoia 
giganiea  groves,  excepting  on  the  south  fork  of  the 
Kaweah  and  on  the  branches  of  Tule  river.  The  pres- 
ervation of  these  magnificent  trees  is  a  matter  of  the 
utmost  interest,  especially  to  Americans.  Some  of  them 
appear,  from  an  examination  of  the  stumps,  to  have 
lived  not  less  than  4,000  years.  Muir  estimates  the  age 
of  some  living  trees  at  5,000  years;  one  observed  by 
Asa  Gray,  24  feet  in  diameter,  was  about  1,600  years  old. 
There  is  an  extensive  and  rapidly  increasing  literature 
of  the  Sequoias  not  only  in  English,  but  in  other 
languages. 

The  present  condition  (1901)  of  the  nomenclature  of 
the  famous  California  "Big  Tree  "  is  unfortunate.  Ac- 
cording to  a  strict  interpretation  of  the  Rochester  Code, 
Decaisne's  name,  S.  glgantea,  must  be  discarded,  be- 
cause in  1847  Endlicher  named  the  Coast  Redwood 
Sequoia  gigantea,  thus  preventing  that  term  from  use 
again  in  the  same  genus.  This  being  admitted,  botan- 
ists would  certainly  have  to  take  Seemann's  S.  Welling- 
tonia  (185.5),  were  it  not  for  Dr.  Winslow's  suggestion 
in  1854  that  "  if  the  tree  is  a  Taxodium  let  it  be  Taxodium 
Washingfonianum;  if  a  new  genus,  Washingtoniana 
Californica."  This  appeared  in  the  "California  Farmer," 
and  is  open  to  the  criticism  that  it  lacked  technical  pro- 
cedure in  description.  It  is  only  upon  Dr.  Winslow's 
letter  to  the  "California  Farmer"  that  Sudworth  and 
others  base  their  Sequoia  Washingtoniana.  Rejecting 
this,  Sargent  and  most  continental  authorities  prefer  jS. 
Wellingtonia.  The  retention  of  S.  gigantea,  however, 
by  an  exception  to  the  Rochester  rules,  would  seem  to 
involve  fewer  difficulties  than  the  acceptance  of  either 
of  the  newer  names.  Charles  Howard  Shinn. 

SERADELLA.     See  Serradella. 

SERAPIAS  (ancient  name  of  an  orchid  derived  from 
Serapis,  an  Egyptian  divinity).  Orchiddcece.  Terres- 
trial herbs  with  the  habit  of  Orchis.  Four  or  5  species 
are  known  from  the  Mediterranean  region.  Sepals  con- 
nivent  in  the  form  of  a  helmet;  petals  included,  small; 
labellum  not  spurred,  with  erect  lateral  lobes  and  a 
larger  undivided  middle  lobe;  poUinia  with  a  common 
viscid  disk;  rostellum  laterally  compressed.  The  fol- 
lowing species  are  among  the  best  known. 

Keep  the  plants  partially  dry  during  winter  months. 
Give  plenty  of  water  when  in  vigorous  growth.  Pot 
them  in  leaf-mold,  loam  and  sand. 

Lingua,  Linn.  Stem  erect,  up  to  1  ft.  high,  bearing 
several  narrow,  acute  Ivs.:  sepals  lanceolate,  green- 
ish or  purplish;  labellum  much  longer;  lateral  lobes 
rounded,  erect,  middle  lobe  oblong-lanceolate,  acumi- 
nate, smooth,  red.    Mediterranean  region.    B.M.  5868,B. 

cordigera,  Linn.  Resembles  the  preceding  species  in 
habit:  labellum  brownish  red,  middle  lobe  ovate,  acumi- 
nate, subcordate  at  the  base,  pilose.  Mediterranean 
region.     B.M.  5868,  A.    R.H.  1892:390.    G.C.  II.  20:341. 

S.elongata,'n.OTt.  Brown;  liplarge;  littleknown  to  botanists. 
Heinrich  Hasselbring  and  Wm.  Mathews. 

SERENJBA  (after  Sereno  Watson,  distinguished 
American  botanist).  Also  written  Serenoa.  Paltndcece. 
Low,  spineless,  cespitose  palm  with  creeping  branched 
caudex  clothed  with  the  fibrous  bases  of  the  leaf-sheaths : 
Ivs.  terminal,  orbicular,  coriaceous,  deeply  plicate-multi- 
fid,  glaucous  beneath,  with  narrow  bifid  infolded  seg- 
ments; rachisnone;  ligule  short;  petiole  plano-convex, 
dentate  on  the  margins:    spadix  long,  tomentose,  the 


flexuous  rachis  covered  with  deeply  obliquely  fissured, 
tubular  sheaths,  the  spreading  branches  branched,  the 
alternate  branchlets  very  slender:  spathes  many,  sheath- 
ing the  peduncle:  bractlets  minute:  fls.  white:  fr.  ovoid, 
black,  an  inch  long.  Species  2.  Florida  to  S.  Carolina. 
serruiata,  Ilook.  f.  Saw  Palmetto.  Fig.  2320.  Stem 
creeping,  branching,  4-8  ft.  long:  Ivs.  2-4  ft.,  circular  in 
outline,  fan -shaped,  shorter  than  the  slender,  spiny- 
edged  petiole;  segments  slightly  cleft  at  tlie  apex,  with- 
out thread-like  filaments:  spadix  densely  tomentose, 
shorter  than  the  Ivs.:  drupe  black,  %-%  in.  long. 


2320.    A  Florida  scene,  with  Serenaea  serrulata  in  fore- 
ground and  Palmettoes  in  the  background. 

arbor6scens,  Sarg.  Tree,  30-40  ft.  high,  with  1  or 
several  stems  :  Ivs.  semiorbicular,  truncate  at  base, 
yellowish  green  above,  bluish  green  below,  2x2  ft., 
divided  nearly  to  the  base  into  narrow  linear-lanceo- 
late lobes.  — Discovered  by  P.  W.  Reasoner  in  1887. 
First  described  1899.  Differs  from  above  in  arborescent 
habit,  tnore  elongated  spadix,  much  smaller  fls.  and 
smaller,  globose  fruit  and  seeds.     Southwestern  Fla. 

Jabed  G.  Smith. 

The  Saw  Palmetto  is  the  native  creeping  fan-leaved 
palm.  Those  who  are  clearing  land  in  Florida  con- 
sider it  a  nuisance.  It  is,  however,  of  great  interest  to 
northern  tourists,  many  of  whom  like  to  take  home  a 
small  Florida  palm  in  a  pot  or  tub.  This  species  does 
very  well  in  pots,  though  it  is  of  slow  growth.  Relatively 
speaking,  it  is  very  hardy,  as  it  will  stand  a  tempera- 
ture of  10°  F.  The  leaves  of  the  Saw  Palmetto,  both 
fresh  and  dried,  are  sent  north  in  great  quantities  for 
Christmas  decoration.  The  "crowns"  are  also  largely 
used  for  the  same  purpose  and  deserve  a  greater  popu- 
larity. Crowns  are  whole  tops  cut  off;  they  have  no 
roots,  and  only  a  part  of  the  stem.  They  give  the  effect 
of  the  whole  plant  and  are  therefore  much  more  desir- 
able for  some  purposes  than  single  leaves.  They  will 
last  for  weeks,  if  kept  moist,  in  the  shade  and  free  from 
drafts.  Crowns  3-5  ft.  high  are  considerably  used  for 
large  decorations  at  Christmas,  Palm  Sunday  and  Easter. 

E.  N.  Reasoner. 

In  clearing  the  land  for  the  writer's  garden  one  large 
clump  of  the  Saw  Palmetto  was  purposely  retained.  At 
present  it  makes  a  striking  appearance,  somewhat  weird 
and  grotesque.  The  fertilizer  which  the  plant  received 
has  improved  it  wonderfully.  Good  specimens  attain  a 
height  of  about  8  feet.  There  is  a  variety  showing  a 
glaucous  tone  which  grows  near  the  coast  and  which  is 
very  beautiful.    It  seems  to  be  difficult  to  transplant. 
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SEREN^A 


SHALLOT 


Clumps  of  Saw  Palmettos  often  consist  of  10  to  20 
low  stems  and  end  in  hundreds  of  widespread,  many- 
fingered  leaves.  They  are  the  hiding-place  of  many 
small  birds,  rabbits  and  even  rattlesnakes. 

H.  Neheling. 
SEKENOA.     See  Serencea. 

SERICOCARPUS  (Greek,  silken  fruit).  Compdsitcf. 
A  genus  of  5  species  of  perennial  herbs  from  north- 
western United  States  closely  allied  to  Aster  and  scarcely 
distinguishable  from  the  section  Biotia  of  that  genus. 
The  akenes  are  not  so  strongly  compressed  as  in  Aster. 
The  flower-heads  have  white  rays  and  pale  yellow  disks 
which  sometimes  become  purplish.  S.  rigidis,  Lindl., 
was  offered  in  1881  in  the  eastern  states  by  western  col- 
lectors, but  it  is  doubtful  if  any  member  of  the  genus  is 
in  cultivation. 

SERlSSA  (from  the  Indian  name).  Buhidceoe.  A 
single  species  from  southeastern  Asia,  a  tender  shrub 
of  moderate  growth  with  small,  opposite,  nearly  sessile 
Ivs.  and  rather  small,  jasmine-like  white  fls.  which  are 
sessile  in  the  leaf -axils  or  terminal  :  corolla  funnel- 
shaped,  4-6-lobed,  the  lobes  3-lobed;  stamens  inserted 
on  the  corolla-tube;  style  shortly  2-cleft:  fr.  subglo- 
bose,  2-celled,  2-seeded. 

foetida,  Lam.  {S.  Japdnica,  Thunb.).  The  young  Ivs. 
are  ill-smelling  if  crushed.  Summer.  B.M.  3C1.  — Of- 
fered by  importers  of  Japanese  plants.  Var.  varieg§ita 
has  yellow-margined  Ivs.  Offered  in  1895  by  Pitcher  & 
Manda.  F.  w.  Barclay. 

SERPENT  GOURD.     See  Trichosanthes. 

SERRADELLA  is  an  annual  leguminous  plant  which 
is  valuable  as  a  fodder  plant  on  dry  and  sandy  sterile 
soils.  It  may  be  used  for  pasture  or  for  hay.  It  is 
sometimes  cut  twice  in  a  season.  Sometimes  it  is  sown 
with  winter  rye.  The  plant  is  figured  in  Bulletin  2, 
Div.  of  Agrostology,  U.  S.  Dept.  Agric,  where  Jared 
G.  Smith  says:  "At  the  Pennsylvania  station  the  yield 
from  two  cuttings  was  113/.2  tons  of  green  forage.  It 
does  not  require  lime,  and  is  often  used  as  a  green  ma- 
nure to  bring  up  the  value  of  sterile  fields.  The  for- 
age, which  is  much  relished  by  cattle  and  sheep,  has 
about  the  same  feeding  value  as  red  clover." 

The  scientific  name  of  Serradella  is  OrvitJiopns  safi- 
vus.  The  generic  name  means  "bird's  foot,"  referring 
to  the  clusters  of  long,  claw-like  pods.  The  genus  con- 
tains about  7  species  of  slender,  low-growing  annuals 
with  pink,  white  or  yellow  fls.  which  are  too  minute  to 
have  any  horticultural  value.  Lvs.  odd-pinnate;  Ifts. 
numerous.  \y_  ]y[_ 

SERVICE -BERRY  is  Amelanchier 

SERVICE-TREE.    See  Sorhus. 

SESAME.    See  Sesamum. 

SfiSAMTJM  (Greek  name  taken  by  Hippocrates  from 
the  Arabic).  Pedal idcew.  A  genus  of  annual  herbs 
from  India  and  Egypt,  allied  to  Martynia,  with  solitary, 
axillary  flowers.  The  only  species  of  importance  is 
S.  Indicum,  which  has  been  extensively  cult,  in  Asia 
and  Africa  from  ancient  times.  The  seeds  are  sold  in 
America  under  the  name  of  Bene.  They  yield  about 
half  their  weight  of  oil -of  -  sesame  (known  also  as 
benne-,  gingili-,  or  teel-oil),  which  is  odorless  and  does 
not  easily  become  rancid.  This  oil  is  universally  used 
in  India  for  cooking  and  anointing.  Large  quantities  of 
oil  and  seed  are  imported  from  India  to  Europe  for  the 
manufacture  of  soap  and  adulteration  of  olive-oil.  Also 
cult,  in  northern  states  as  a  medicinal  herb,  the  miici- 
laginous  leaves  being  used  in  dysentery  and  diarrhoea 
of  children.  The  oil  of  Sesamum,  however,  which  is 
expressed  from  the  seeds  is  in  large  doses  a  laxative. 

Indicum,  Linn.  {S.  orientdle,  Linn.).  Lvs.  variable, 
.3-5  in.  long,  oblong  or  lanceolate,  the  lower  often  3- 
lobed  or  parted:  corolla  pale  rose  or  white,  1  in.  long, 
tubular,  5-cleft,  the  2  lobes  of  the  upper  lip  shorter. 


July.  B.M.  1G88.  —  White-  and  black-seeded  varieties 
have  been  known  for  at  least  two  centuries.  Runs  wild 
in  the  extreme  South.  ^V.  M. 

SETARIA  (sefa,  a  bristle;  referring  to  the  bristles  be- 
low the  spikelets).  Gramineoe.  Hackel  places  the  num- 
ber of  species  at  10,  but  Scribner  and  Merrill  describe  28 
species  from  North  America  alone  (under  the  genus  name 
Chffitochloa).  Warmer  countries  of  the  world.  Includes 
several  weedy  species,  the  foxtail  grasses,  S.  glaiica,  S. 
viridis,  and  others,  and  the  foxtail  millets.  The  culture 
of  Millet  dates  from  prehistoric  times.  At  present  it  is 
raised  extensively  in  parts  of  Asia  as  a  food  plant.  In 
the  United  States,  Millet  is  raised  for  fodder.  There 
are  several  groups  of  varieties  grown  here,  Common, 
Gerraan,  Golden  Wonder  (all  of  which  belong  to  Se- 
taria  Italica),  and  Hungarian  Grass,  which  is  referred 
to  S.  Italica,  \&Y.  Germanica.  New  Siberian  Millet  is 
probably  a  distinct  variety.  The  "Japanese  Millets"  be- 
long to  Setaria  Italica,  while  the  "Japanese  Barnyard 
Millets"  belong  to  Panicum  Crus-galli. 

Spikelets,  as  in  Panicum,  awnless,  but  provided  at 
base  with  a  cluster  of  rough  bristles  which  extend  be- 
yond the  spikelets.  The  bristles  persist  on  the  axis 
after  the  spikelets  have  fallen.  Inflorescence  a  dense, 
cylindrical,  spike-like  panicle,  which  becomes  quite  com- 
pound in  some  of  the  cultivated  varieties.  The  seed  is 
inclosed  in  the  flowering  glume,  which  is  usually  finely 
transversely  wrinkled,  a  character  which  distinguished 
the  fruit  from  other  similar  grasses.  The  generic  name 
of  these  grasses  is  confused.  By  some  they  are  referred 
to  Ixophorus,  and  by  others,  more  recently,  to  Chaeto- 
chloa. 

Itilica,  Beauv.  Common  Millet  of  the  United  States 
but  not  of  Europe,  which  is  Paniciim  miliaceum.  An 
annual  :  culm  3-5  ft.  high:  spike  yellow  or  purple; 
bristles  1-3,  often  shorter  than  the  spikelet.  Thought 
to  have  been  derived  from  S.  viridis.    Gn.  12,  p.  69. 

Var.  Germdnica,  Richt.  {Panicum  Germ dnicum,  ilill. 
Setdria  Germanica,  Beauv.  S.  macrochata,  Schult). 
Hungarian  Grass  or  Millet.  A  smaller  form  more 
nearly  approaching  the  wild  S.  viridis  :  bristles  much 
longer  than  the  spikelets. 

macrostichya,  HBK.  {S.  Alopecurus,  Fisch.  S.  alo- 
pecuroides,  var.  nigra  of  the  trade).  An  erect  or  as- 
cending perennial  :  spike  slender,  tapering  at  apex: 
bristles  1  or  sometimes  2,  3^-1  in.  long;  spikelets  one- 
twelfth  in.  long;  first  glume  one-third  to  one-half,  sec- 
ond two-thirds  to  three-fourths  as  long  as,  and  third 
glume  equaling  the  spikelet;  first  glume  inflated  about 
the  base  of  the  spikelet.    Texas  to  S.  America. 

mdgiia,  Griseb.  A  coarse  stout  grass  resembling 
Common  Millet.  Spike  14.  in.  thick,  as  mttch  as  a  foot 
long,  tapering  above  and  below  :  bristles  1-3,  scarcely 
3^  in.  long:  spikelets  one-twelfth  in.  long,  elliptical; 
first  glume  one-third  as  long  as,  second  and  third  equal- 
ing the  spikelet;  flowering  ghime  smooth.  Marshes  of 
Gulf  states  to  Central  America.  j^_  g_  Hitchcock. 

SHAD-BUSH.     Consult  Amelanchier. 

SHADDOCK.     See  Citrus  and  Pomelo. 

SHADE  TREES.     See  Trees. 

SHADING.    See  Greenhouse,  page  696. 

SHAGBARK.     See  Hickory. 

SHALLOT  is  Allium  Ascalonicnm,  Linn.,  native  of 
Syria.  It  is  grown  chiefly  for  the  small  oblong-pointed 
gray  bulbs,  which  are  used  in  cookery  for  flavoring; 
the  leaves  are  sometimes  eaten  in  a  green  state.  The 
bulbs  are  of  mild  flavor.  Shallots  are  little  known  in 
North  America.  They  are  grown  as  garlics  are  (see 
Garlic),  the  bulbs  or  cloves  being  separated  and 
planted  early  in  spring  in  any  good  garden  soil.  Each 
bulb  produces  several,  all  cohering  by  the  base.  The 
mature  bulbs  are  2  in.  or  less  long  and  only  about  half 
that  in  diameter.  The  leaves  are  snuill,  terete  and 
hollow.  The  plant  is  hardy.  The  bulbs  will  keep  sev- 
eral months  or  even  a  year.  Small  onions  are  some- 
times sold  as  Shallots.  l_  jj_  b_ 


SHAMROCK 


SHOEBLACK    PLANT 
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SHAMROCK.  Half  the  world  is  sure  that  Shamrock 
is  the  wood  sorrel,  Oxalis  Acetogelln.  The  other  half 
is  equally  certain  that  the  true  Shamrock  is  white 
clover,  Trifolium  repens.  In  the  time  of  Spenser's 
Fairy  Queen,  Shamrock  was  said  to  be  good  to  eat. 
This  applies  to  the  former  plant,  but  not  to  the  latter. 
Moreover,  according  to  Sowerby,  the  wood-sorrel  is  in 
perfection  on  Saint  I'atrick's  Day,  while  white  clover 
is  not.  The  wood-sorrel  is  sent  in  great  quantities  from 
Ireland  to  London  for  Saint  Patrick's  day.  On  the 
other  hand,  it  is  said  that  clover  is  the  pl.ant  most  com- 
monly used  in  Ireland.  Half  a  dozen  other  plants  have 
their  followers,  and  these  are  all  plants  with  three  leaf- 
lets. Nevertheless  there  are  those  who  deny  that  Saint 
Patrick  used  the  Shamrock  as  a  symbol  of  the  trinity. 
These  declare  that  the  water  cress  is  the  true  Sham- 
rock. The  question  will  always  remain  an  open  one. 
See  Dyer's  "Folk-Lore  of  Plants."  \Y'_  ]yi_ 

SHAMROCK,  INDIAN.  A  name  found  in  some  Eng- 
lish books  for  the  Trillium. 

SHAMROCK  PEA.     Parochetus  communis. 

SHAW,  HENRY,  founder  of  the  Missouri  Botanical 
Garden,  popularly  known  as  "Shaw's  Gardens,"  was 
born  at  Sheffield,  England,  July  24,  1800,  and  died  at 
St.  Louis,  Mo.,  August  25,  1889.  He  came  to  the  United 
States  in  1819  and  engaged  in  the  hardware  business 
until  1840  in  St.  Louis,  where  he  continued  to  reside 
until  his  death.  After  retirement  from  active  business 
he  traveled  for  a  number  of  years,  and  in  1849  laid  out 
a  modest  garden  about  his  country  house  in  the  suburbs 
of  St.  Louis,  which,  nine  years  later,  he  extended  so  as 
to  include  some  forty-five  acres,  about  half  of  this  area 
constituting  an  arboretum. 

By  special  act  of  the  General  Assembly  of  the  state 
of  Missouri,  approved  in  March,  1859,  Mr.  Shaw  was 
empowered  to  provide  for  the  conveyance  of  his 
property,  either  during  his  life  or  after  his  demise,  to 
trustees,  for  the  perpetual  maintenance  of  his  garden 
as  a  scientific  establishment.  In  1885  he  endowed  a 
department  in  Washington  Universitj',  known  as  the 
Henry  Shaw  School  of  Botany,  and  on  his  death  left 
nearly  all  of  his  property,  valued  at  some  $5,000,000,  to 
a  board  of  trustees  for  the  maintenance,  improvement 
and  enlargement  of  the  Missouri  Botanical  Garden. 

Mr.  Shaw,  though  not  a  botanist,  was  a  lover  of 
plants  for  themselves  and  a  firm  believer  in  their  in- 
fluence in  molding  desirable  traits  in  human  character. 
His  garden  was  always  open  to  visitors,  among  whom 
he  particularly  welcomed  the  self-respecting  poor. 
Thirty  years  before  his  death  he  gave  to  the  city  of  St. 
Louis  a  park  site  adjacent  to  his  garden,  which,  like 
the  latter,  was  improved  under  his  personal  super- 
vision. 

Special  provisions  in  Mr.  Shaw's  will,  aside  from  the 
general  arrangements  for  the  development  of  the  garden 
—  in  details  of  which  he  allows  his  trustees  a  very  free 
hand  — are  for  an  annual  sermon  "on  the  wisdom  and 
goodness  of  God  as  shown  in  the  growth  of  flowers, 
fruits,  and  other  products  of  the  vegetable  kingdom;" 
premiums  for  an  annual  flower  show;  and  two  annual 
banquets,  respectively  for  the  trustees  and  gardeners 
of  the  institution.  'These  banquets  are  the  occasion 
for  annual  gatherings  of  men  distinguished  in  botany 
and  horticulture.  W^si.  Trelease. 

SHEEP  BERRY.      Viburnum  Lentago. 

SHEEP'S  BIT.     Jasione  perennis. 

SHELLBARK.     See  Hicoria  and  Hickory. 

SHELL-FLOWER.  See  Cyclobothra;  also  AJpinia 
nutans;  also  MolucceUa  Icevis. 

SHELL-LILY  is  Alpinia  nutans. 

SHEPHfiRDIA  (John  Shepherd,  an  English  botanist). 
JSUeagnaceae.  Three  American  shrubs  with  silvery  or 
brown-scurfy  foliage,  two  of  which  are  in  the  trade, 
being  grown  for  their  striking  appearance  and  one  of 
them  prized  for  its  edible  fruit.     The  leaves  are  oppo- 
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site,  petioled,  entire.  Flowers  dia?cious  or  polygamous 
and  apetalous,  small  and  inconspicuous,  borne  in  small 
sessile  or  nearly  sessile  clusters;  calyx  4-parted;  sta- 
mens 8,  alternating  with  8  lobes  of  a  disk;  pistil  1, 
nearly  inclosed  by  the  disk  at  the  orifice  of  the  calyx- 
tube,  becoming  a  nut  or  akene  and  invested  by  the  fleshy 
calyx,  forming  a  drupe-like  fruit.  In  S.  argentea,  the 
Buffalo  Berry,  the  fruit  is  edible  when  made  into  jellies 
and  conserves,  and  is  much  prized  in  the  upper  Plains 
region  for  household  uses. 

The  Shepherdias  are  hardy  plants,  withstanding  ex- 
tremes of  cold  and  drought.  They  are  of  easy  culture, 
and  grow  readily  from  stratified  seeds.  For  ornamental 
planting,  they  are  prized  for  bold  positions  in  front  of 
shrubbery  masses,  where  their  gray  or  white  colors 
afford  excellent  contrasts.  S.  Canadensis  is  particu- 
larly well  adapted  for  planting  on  dry,  rocky,  sterile 
banks,  where  most  bushes  find  great  difficulty  in  secur- 
ing a  foothold.  S.  argentea  succeeds  better  in  the  upper 
Mississippi  valley  than  in  the  eastern  states.  Staminate 
and  pistillate  plants  of  it  have  different  forms  of  buds. 

The  genus  Shepherdia  was  founded  by  Nuttall  in  1818. 
It  is  said  that  Rafinesque's  Lepargyraea,  1817,  is  equiv- 
alent, and  the  species  have  been  placed  under  the 
latter  name  by  recent  writers. 

A.  it's,  green  above. 
Canadensis,  Nutt.  (Lepargyrwa  Canadensis,  Greene). 
Spreading  twiggy  bush  3  to  6  or  even  8  ft.  tall,  the 
young  branches  brown-scurfy:  Ivs.  ovate,  oval  or 
elliptic,  rather  thick,  green  above  but  rusty  beneath: 
fis.  yellowish,  in  short  clusters  at  the  nodes:  fr.  small 
(34  in.  or  less  long),  oval,  red  or  yellow,  insipid.  Along 
streams  and  on  lake  banks,  Newfoundland  to  British 
Columbia  and  in  the  northern  tier  of  states,  and  south- 
ward in  the  mountains  to  Utah.  — Little  known  in  cult., 
but  has  been  offered  by  dealers  in  native  plants. 


2321.  Shortia  galacifolia  (X  %).     (See  page  1664.) 

AA.  Zrvs.  silvery  above. 

argentea,  Nutt.  {L.  arginfea,  Greene).  Buffalo 
Berry.  Fig.  282,  Vol.  I.  Upright  shrub,  or  sometimes 
almost  tree-form,. reaching  18  ft.  tall,  thorny,  the  young 
growth  silvery-tomentose:  Ivs.  oblong,  cuneate-oblongor 
oblong-lanceolate,  silvery  on  both  sides:  fis.  yellowish, 
in  dense  small  fascicles  at  the  nodes:  fr.  globular  or 
ovoid,  about  J4  in.  long,  red  or  yellow,  acid,  edible. 
Kans.  to  Minn.,  west  and  north.     See  Buffalo  Berry. 

S.  rotundifbUa,  Parry,  from  Utah,  is  a  silvery  tomentose  and 
scurfy  evergreen  busli:  Ivs.  round-oval  or  ovate,  mostly  some- 
what cordate,  short-petioled:  tls.  stalked  in  the  axils  of  the 
Ivs.,  the  staminate  mostly  in  3's  and  the  pistillate  solitary:  fr. 
globular,  scui-ft^,  ripening  in  July.  £,_   jj_   3_ 

SHEPHERD'S  CLUB  or  MULLEIN  is  Verbascum 
Thapsii.'i. 

SHINLEAF.     Pyrola. 

SHOEBLACK  PLANT.     Hibiscus  Hosa-Sinensis. 
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SHOO -FLY    PLANT 


SHRUBBERY 


SHOO-FLY  PLANT.  A  name  proposed  by  one  seeds- 
man for  Physalis. 

SHOOTING  STAR.     See  Dodecatheon. 

SHORE-GRAPE.     See  Coccoloba. 

SHORTIA  (named  for  Dr.  Charles  W.  Short,  a 
botanist  of  Kentucky).  Viapensidcece.  Of  the  little 
family  Diapensiacese,  with  its  6  genera  and  8  spe- 
cies, Sliortia  gulacifolia  is  historically  the  most  inter- 
esting. Michaiix  collected  the  plant  in  1788  in  the  high 
mountains  of  Carolina,  but  as  his  specimen  was  in  fruit 
rather  than  in  flower,  Richard,  the  author  of  Michaux's 
"Flora  Boreali-Americana,"  did  not  describe  it.  Asa 
Gray  examined  Michaux's  specimen,  preserved  in  Paris, 
in  1839,  and  afterwards  founded  the  genus  Shortia  on 
it.  Great  search  was  made  for  the  plant  in  the  moun- 
tains of  Carolina,  but  it  was  not  rediscovered  until  1877. 
The  history  of  the  efforts  to  find  the  plant  is  one  of  the 
most  interesting  chapters  in  American  botany.    For  his- 


23^2.    Every  part  of  the  place  is  equally  accented. 

torical  sketch,  see  Sargent,  "Garden  and  Forest,"  vol. 
1,  p.  506  (1888). 

Torrey  &  Gray  founded  the  genus  Shortia  in  1842.  In 
1843  Siebold  &  Zuccarini  founded  the  genus  Schizocodon, 
from  Japan.  To  this  genus  Maximowicz  added  a  second 
Japanese  species,  S.  uniflorits;  the  flowers  of  this  plant, 
as  of  Shortia,  were  unknown  when  the  plant  was  first 
recognized.  It  transpires,  however,  that  Schizocodon 
nniflorus  is  really  a  Shortia,  thus  adding  another  in- 
stance to  the  growing  list  of  bitypic  genera  that  are 
endemic  to  Japan  and  eastern  North  America. 

Shortia  includes  two  acaulescent  herbs,  with  the  habit 
of  Galax,  with  creeping  rootstocks  and  evergreen  round- 
cordate  Ivs. :  fl.  solitary  on  a  slender  leafless  scape,  the 
calyx  with  scaly  bracts,  the  corolla  bell-shaped  and  ob- 
tusely 5-lobed;  stamens  5,  the  filaments  adnate  to  the 
corolla,  alternating  with  5  scale-like  staminodia;  pistil 
3-angled  and  3-loculed;  style  filiform  and  stigma  3- 
lobed:  fr.  a  globular  capsule.  From  this,  Schizocodon 
is  distinguished  by  linear-elongated  staminodia  and 
fringed  corolla.  Allied  genera  mentioned  in  this  Cyclo- 
pedia are  Galax,  Pyxidanthera  and  Schizocodon.  Dia- 
pensia  has  two  alpine  and  boreal  species,  one  in  the 
Himalayas  and  the  other  in  northern  Europe  and  North 
America.  Berneuxia,  the  remaining  genus,  has  a  single 
species  in  Thibet.  Diapensia  and  Berneuxia  are  not  in 
the  American  trade.  Shortia  Californica  of  seedsmen 
will  be  found  under  Actinolepis. 

galacifdlia,  Torr.  &  Gray.  Fig.  2321.  Lvs.  all  radical, 
long-i)etioled,  the  blades  orbicular  or  broadly  ovate- 
orbicular,  often  slightly  cordate,  at  the  apex  obtuse 
or  even  retuse,  the  margin  repand-serrate  :  peduncles 
slender,  .3-8  in.  tall,  1-fld.,  bracted  near  the  top:  fl.  in- 
clined or  nodding,  white,  1  in.  across,  the  obtuse  lobes 
undulate.  Mts.  of  N.  Car.  B.M.  7082.  G.C.  II.  15:590; 
III.  5:397;  III.  17:453.  Gn.  38:768.  J. II.  III.  .30:299. 
G.M.  34:353.  G.W.F.  24.  G.F.  1:509.  A.G.  12:287. 
Mn.  0,  p.  83.— A  very  attractive  plant  with  the  look  of  a 
Pyrola;  very  local.  On  the  culture  of  Shortia  qahtci- 
folia,  Harlan  P.  Kelsey  writes  as  follows:  "Shortia,  like 


most  plants  considered  rare,  is  really  not  so  rare  as 
local,  though  the  few  stations  where  it  is  found  abun- 
dantly do  not  seem  to  present  special  conditions  not  to 
be  found  elsewhere,  and  it  is  hardly  understood  why  it 
should,  in  common  with  certain  other  plants,  have  re- 
mained strictly  local,  in  an  indigenous  state.  For  the 
successful  culture  of  Shortia  humus  and  leaf -mold  seem 
to  be  absolutely  required,  and  it  should  either  be  planted 
where  these  conditions  are  natural  or  be  constantly  sup- 
plied with  this  food  if  not.  This  suggestion,  if  carried 
out  with  many  plants,  such  as  Galax,  Pyi-ola,  Chima- 
phila  and  probably  Epigcea  repens,  will  ensure  success, 
where  if  ordinary  garden  treatment  only  is  given  the 
entire  disappearance  of  the  plants  may  be  expected  in  a 
season  or  two.  Semi-double  and  pink-flowering  plants 
are  not  rarely  found,  and  it  seems  likely  that  cultivation 
may  bring  out  several  worthy  varieties.  In  England 
Shortia  is  often  grown  successfully  as  a  pot-plant,  and 
is  far  more  appreciated  than  in  America.  It  is  difficult 
to  procure  seed,  as  the  flowering  stem  usually  withers 
away  before  maturing,  though  Shortia  is  readily  propa- 
gated by  division  and  runners.  It  is  a  shade-loving 
plant  and  is  a  choice  addition  to  the  ericaceous  bed, 
where  it  will  thrive  under  Rhododendrons  and  Kalmias." 
unindra,  Maxim.  Very  like  S.  galacifolia:  lvs.  cor- 
date, broader  than  long  and  deeper  toothed,  — sinuate- 
toothed  in  S.  uviflora  and  only  repand-toothed  in  S. 
galacifolia.  Japan.  — Offered  by  importers  of  Japanese 
plants,  but  little  known  horticulturally.  l_  jj_  g 

SHOT,  INDIAN.     See  Canna. 

SHOWER  OF  GOLD.     Catalogue  name  for  Genista. 

SHRUBBERY.  Shrubs  and  bushes  have  two  values: 
an  intrinsic  value  as  individual  or  isolated  specimens; 
a  value  as  part  of  the  structure  or  design  of  an  orna- 
mented place.  As  individual  specimens,  they  are  grown 
for  the  beauty  of  the  species  itself;  as  parts  of  the 
landscape,  they  are  often  grown  in  masses,  constitut- 
ing a  shrubbery.  It  is  often  advisable  to  plant  shrubs 
as  single  specimens,  in  order  to  produce  the  character- 
istic beauty  of  the  species;  but  the  tendency  is  to  plant 
exclusively  as  isolated  specimens,  and  the  emphasis 
needs,  therefore,  to  be  placed  on  mass-planting. 

Plants  scattered  over  a  lawn  destroy  all  appearance 
of  unity  and  purpose  in  the  place  (Fig.  2322).  Every 
part  of  the  place  is  equally  accented.  The  area  has  no 
meaning  or  individuality.  The  plants  are  in  the  way. 
They  spoil  the  lawn.  The  place  is  random.  If  the 
shrubs  are  sheared,  the  spotted  and  scattered  effect  is 
intensified.  Rarely  does  a  sheared  shrub  have  any  ex- 
cuse for  existence. 

A  mass  of  planting  emphasizes  particular  parts  of  the 
place.  It  allows  of  bold  and  broad  contrasts.  It  may 
give  the  place  a  feeling  of  strength  and  purposiveness. 
The  shrubbery-mass  usually  should  have  an  irregular 
outline  and  generally  contain  more  than  one  species. 
Thereby  are  variety  and  interest  increased.  Fig.  2323. 
The  shrubbery-masses  should  be  placed  on  the  boun- 
daries; for  it  is  a  fundamental  concept  of  landscape  gar- 
dening that  the  center  of  the  place  shall  be  open.  Fig. 
2324;  also  Fig.  1233,  Vol.  II.  The  boundaries  are  the 
lines  between  properties,  the  foundations  of  buildings, 
the  borders  along  walks  and  drives.  Judicious  planting 
may  relieve  the  angularity  of  foundations  and  round  off 
the  corners  of  the  yard.  Fig.  2325.  Individual  speci- 
mens may  be  used  freely,  but  only  rarely  should  they 
be  wholly  isolated  or  scattered.  They  should  be  planted 
somewhere  near  the  borders,  that  they  may  not  inter- 
fere with  the  continuity  of  the  place  and  that  they  may 
have  background  to  set  them  off.  The  background  may 
be  a  building,  a  bank,  or  a  mass  of  foliage.  In  most 
places,  the  mass  or  border-planting  should  be  the  rule 
and  the  isolated  specimen  the  exception;  but,  unfortu- 
nately, this  rule  is  usually  reversed.  It  is  not  to  be 
understood,  however,  that  boundaries  are  always  to  be 
planted  or  that  foundations  are  always  to  be  covered. 

L.  H.  B. 

The  term  shrubbery  is  applied  to  groups  of  woody 
plants  of  comparatively  small  size.  The  line  between 
shrubs  and  trees  is  not  very  definite.      A  shrub  gener- 
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ally  has  a  number  of  stems  springing  from  the  ground 
and  a  tree  usually  has  a  single  trunk,  but  this  is  not 
uniformly  true  in  either  case. 

The  chief  value  of  shrubbery  comes  from  its  use  in 
an  artistic  way,  although  some  shrubs  have  edible 
fruits.  Many  shrubs,  svxch  as  lilacs,  some  of  the  spi- 
reas,  gooseberries  and  currants,  produce  leaves  very 
early  in  the  season  and  some,  like  Forsythia,  Daphne, 
and  the  Juneberry  are  covered  with  a  profusion  of  blos- 
soms at  this  time.  Prom  eai-ly  spring  until  November 
in  temperate  latitudes  leaves  and  flowers  are  to  be  found 
on  deciduous  shrubs,  and  from  June  until  the  following 
spring  ornamental  fruits  can  be  seen  on  their  branches, 
the  red  berries  of  the  elder  beginning  and  barberries 
ending  the  list.  Some  of  these  fruits  are  so  richly 
colored  and  so  abundant  that  they  can  be  seen  from  a 
long  distance.  Many  shrubs,  like  some  of  the  vibur- 
nums and  dogwoods,  attain  a  height  of  10  or  15  feet, 
while  others,  like  bunchberry  and  Daphne  Cneorum, 
grow  to  a  height  of  only  a  few  inches.  The  leaves  of 
some,  like  the  chokeberry,  Thunberg's  barberry,  the 
hazels,  viburnums,  dogwoods,  and  sumachs  are  beauti- 
fully colored  in  the  fall.  The  rhododendrons,  laurels 
(Fig.  2326)  and  mahonias,  and  the  daphne  already 
named,  are  examples  of  shrubs  having  evergreen  foli- 
age. Some  leaves,  like  those  of  the  Salix  lucida,  are 
glossy  ;  others,  as  those  of  the  common  hazel,  are 
hairy;  some  are  thick,  and  others  are  thin;  some  large, 
some  small;  some  entire,  and  some  lobed,  serrated  or 
compound.  Throughout  the  season  the  foliage  of  a  good' 
collection  of  shrubbery  will  present  the  greatest  variety 
of  color,  including  all  the  hundreds  of  shades  of  green 
as  well  as  j'ellow,  white,  gray  and  purple.  Even  in 
winter  shrubbery  is  wonderfully  attractive  in  appear- 
ance from  the  gracefulness  of  its  stems  and  branches, 
and  from  the  color  of  its  bark.  With  the  right  selec- 
tions, it  will  serve 
V:  ^^»  almost  as   well   as 

evergreens  to  shut 
out  from  view 
fences  or  other 
low,  unsightly  ob 
■)  eel's 


2324. 


The  Shrubbery-masses  usually  should  be  placed 
on  the  boundaries. 


2323.    Variety  and  interest  are  increased 


This  great  variety  in  foliage,  flower,  fruit  and  habit 
of  growth  makes  shrubbery  adapted  to  very  extended 
use  in  the  development  of  landscapes.  It  is  especially 
appropriate  along  the  boundaries  of  ornamental  grounds 
(Fig.  2324),  upon  steep  slopes,  and  in  the  immediate 
vicinity  of  buildings  where  foliage  and  graceful  lines 
are  needed  to  connect  the  walls  of  a  structure  with  the 
ground  (Fig.  2325),  without  making  too  much  shade. 
It  might  with  advantage  replace  the  grass  upon  all  sur- 
faces too  steep  to  walk  upon  with  comfort.  The  foliage 
of  shrubs  that  are  well  established  remains  green  when 
dry  weather  turns  grass  brown.  The  broad  mass  of 
shrubbery  will  take  care  of  itself  when  the  grass  needs 
frequent  attention.  Even  some  level  surfaces  might  be 
improved  in  places  by  exchanging  a  lawn  covering  for 
the  covering  of  low  woody  plants.  Often  a  broad,  open 
space  over  a  lawn  is  an  important  feature  of  a  landscape, 
since  it  allows  extended  views.  Many  times  a  landscape 
would  be  more  interesting  if  the  green  underneath  this 
open  space  were  produced  by  a  broad  mass  of  shrubbery 
like  a  miniature  forest  instead  of  grass. 

In  planting  boiders  or  groups  of  shrubs,  the  ground 
to  be  occupied  by  such  a  group 
should  be  entirely  spaded  over  or 
plowed.  Perhaps  no  better  ad- 
vice could  be  given  than  to  pre- 
pare the  soil  as  it  should  be  pre- 
pared for  a  field  of  corn.  The 
bushes  should  then  be  planted  so 
that  there  is  room  for  about  two 
years'  growth  before  their 
branches  intermingle.  If  placed 
closer  they  would  have  a  crowded 
appearance  from  the  start  and 
would  not  join  their  branches  as 
harmoniously  as  when  the  new 
growth  is  allowed  to  choose  its 
own  position.  If  placed  farther 
apart  the  effect  is  also  bad.  Oc- 
casionally a  single  shrub  at  the 
margin  of  a  belt  may  stand  out 
almost  by  itself,  but  generally 
the  effect  of  a  group  should  be 
that  of  a  continuous  mass  of 
varying  foliage.  In  arranging 
different  shrubs  the  taller-grow- 
ing kinds  should  generally  be 
placed  in  the  center  of  the  group, 
and  the  lower  species  along  the 
border,  the  space  being  graded 
from  the  highest  to  the  lowest. 
The  reason  for  this  arrangement 
is  that  the  lower  plants  would 
be  killed  by  the  shade  of  the 
larger  ones  if  placed  back  of 
them,  and  moreover  would  not 
be  seen;  but  one  should  avoid  too 
uniform   a   slope.     For  instance, 
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in  a  continuous  border  there  should  be  places  where 
shrubs  of  larger  size  occupy  the  full  width  so  as  to 
bring  growth  of  considerable  height  into  the  lawn.  The 
arrangement  should  be  varied  so  as  to  avoid  all 
monotony,  but  in  securing  this  variation  a  mixture  of 
miscellaneous  shrubs  of  all  kinds  does  not  give  as  good 
an  effect  as  broader  areas  of  single  species  or  genera 
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Planting  may  relieve  the  angularity  of  foundations.- 
trumpet  creeper. 


slightly  interspersed  at  the  margin  with  shrubs  of 
another  kind.  Straight  rows  should  be  avoided.  A 
laborer  or  a  novice  when  told  this  will  arrange  the 
plants  in  a  zigzag  manner,  thinking  that  he  is  placing 
them  irregularly,  the  result  often  being  almost  the 
same  as  that  of  two  rows.  If  the  group  is  being  planted 
along  a  straight  line,  as  the  boundary  of  a  lot,  the  dis- 
tances of  the  successive  plants  from  this  line  might  be 
somewhat  as  follows:  two  feet,  four  feet,  five  feet, 
three  feet,  one  foot,  and  the  distances  apart,  measured 
parallel  with  a  fixed  line,  should  vary  also. 

The  ideal  condition  of  a  group  of  shrubbery  is  to  have 
all  the  individual  plants  healthy,  so  that  the  foliage  will 
appear  fresh  and  of  good  color.  This  foliage  should 
extend  down  to  the  surface  of  the  adjacent  lawn  or  walk, 
and  shade  the  ground  underneath  so  completely  that 
nothing  will  grow  there.  The  leaves  which  fall  with 
the  approach  of  winter  should  be  allowed  to  remain  as 
a  perpetual  inulch.  The  desired  result  cannot  be 
secured  the  first  year  the  shrubs  are  planted  unless 
they  are  of  large  size  and  moved  but  a  short  distance. 
The  aim  in  caring  for  a  new  plantation  should  be  to 
secure  thrifty  plants,  and  this  care,  like  the  preparation 
of  the  soil,  shouhl  be  such  as  is  given  to  a  field  of  corn. 

Very  little  trimming  should  be  done.  If  a  bush  is  tall 
and  spindling  it  may  be  well  to  cut  it  off  next  to  the 
ground  and  allow  it  to  sprout  again.  If  there  is  any 
dead  wood  it  should,  of  course,  be  cut  off.  But  when  a 
shrub  is  healthy  and  vigorous,  let  it  grow  in  its  own 
graceful  way.  If  it  encroaches  upon  the  walk,  cut 
away  the  encroaching  branch  near  the  root  so  that  the 
mark  of  the  knife  will  not  be  noticed.  Such  treatment 
will  help  to  retain  the  winter  beauty  of  the  branches. 

The  value  of  shrubbery  is  not  appreciated  as  it  should 
be.  Those  who  are  interested  in  the  subject  will  do 
well  to  read  wiiat  is  found  in  the  various  books  on 
landscape  gardening.  Bulletin  No.  121  of  Cornell  Uni- 
versity Agricultural  Experiment  Station,  the  various 
articles  on  shrubs  and  shrubbery  to  be  found  in  the  ten 
volumes  of  "Garden  and  Forest  "and  in  other  liorticultu- 
ral  journals.  O    ^    Simonds. 

SIBBALDIA  (Robert  Sibbald,  Scotch  naturalist). 
\Rosace(f,  About  5  species  of  alpine  plants,  one  of  which 
cas  been  suggested  as  suitable  for  rock  gardens.    The 


genus  is  reduced  by  Bentham  and  Hooker  to  a  section 
of  Potentilla,  but  Britton  and  Brown  keep  it  separate 
chiefly  on  the  ground  that  the  pistils  are  only  4-12  in 
number  instead  of  very  numerous  as  in  Potentilla.    Sib- 
baldias  are  densely  tufted,  hardy  perennial  herbs  with 
woody  stems.    The  Ivs.  have  prominent  stipules  and  3 
leaflets,  each  of  which  is  characteristically  3-toothed  at 
the    apex.      The  fls.  are  about  34    in. 
across  or  less,  and  have  5  minute  yel- 
low petals  much  smaller  than  the  re- 
markable   calyx,    which    has    5    broad 
,  lobes,   alternating  with  5  smaller  and 

■^»  narrower  lobes  or  bracts. 

-^  ^^  procumbens,  Linn.,  ranges  from  the 

arctic  regions  to  the  summits  of  the 
White  Mts.  and  in  the  Rockies  comes 
as  far  south  as  Utah.  It  is  also  found 
in  arctic  and  alpine  Europe  and  Asia. 
B.  B.  2:217. -This  plant  is  recom- 
mended by  some  persons,  but  is  not 
known  to  be  advertised  for  sale  in 
America.  -^^  jyj 

SIBTH6RPIA  (John  Sibthorp,  pro- 
fessor of  botany  at  Oxford,  author 
of  Flora  Graeca,  published  180G-15). 
Scrophtilaridcece.  A  genus  of  about 
6  species  of  hardy  or  tender  peren- 
nial, creeping  herbs  mostly  from  the 
tropical  regions,  with  alternate  or 
tufted  roundish,  long-petioled  Ivs.  and 
yellow,  orange,  or  red  fls.  solitarj'  on 
axillary  or  fascicled  pedicels :  calyx  4- 
5-cleft;  corolla  subrotate,  with  a  very 
short  tube,  5-8-cleft;  stamens  usually 
equal  to  the  number  of  corolla-lobes; 
anthers  sagittate:  capsule  membran- 
ous, compressed,  loculicidally  dehis- 
cent, the  valves  splitting  to  the  middle. 

Europaea,  Linn.  A  hardy  trailing  perennial  with  very 
slender  stems  :  Ivs.  orbicular,  less  than  3^  in.  across, 
7-9-lobed:  fls.  small,  on  rather  short  pedicels,  the  2 
upper  lobes  of  the  corolla  yellowish,  the  3  lower  pink. 
Deep  woods,  Europe.  — Offered  in  1893  by  John  Saul, 
Washington,  D.C.    Var.  variegd.ta  is  cult,  abroad. 

F.  W.  Barclay. 
SICANA  (Peruvian  name).     Cucurbit Acew.    Two  or  3 
species  of  tropical  American  tall-climbing  tendril-bear- 
ing vines,  allied  to  Cucurbita,  but  differing  in  having 
wide-spreading  or  reflexed  calyx-lobes  and  the  anthers 
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2326.   The  common  laurel  of  the  East,  Kalmia  latifolia  (X  34)- 


not  united.  S.  odoritera,  JNaud.,  the  Curuba  of  the 
tropics,  has  been  introduced  as  the  Cassabanana,  but 
long  known  in  the  South.  Fig.  2327.  It  is  a  very  quick- 
growing  and  interesting  ornamental  vine:    plant  gla- 
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brous,  the  stems  angled:  Ivs.  large  (often  1  ft.  across), 
nearly  orbicular  in  outline,  deeply  cordate  at  the  base, 
strongly  about  5-lobed  and  the  lobes  repand-toothed  or 
angled:  fls.  solitary,  monoecious,  the  corolla  small  and 
yellowish,  urn-shaped,  with  small  rertexed  lobes;  stig- 
mas 3,  each  2-lobed:  fr.  like  a  slender  vegetable  marrow, 
1-2  ft.  long,  smooth,  nearly  cylindrical,  orange-crimson, 
■with  a  very  strong  aromatic  odor.  K.H.  1890:510.  — Prob- 
ably native  to  Brazil,  but  occurring  also  in  Mex.  and 
the  West  Indies.  The  Curuba  seems  to  be  grown  in  the 
tropics  as  an  ornamental  plant,  although  it  is  said  to 
afford  edible  preserves.  The  plant  climbs  30-50  ft.  It  is 
well  worth  growing  on  summer  arbors,  or  under  glass 
if  one  has  room  for  it.  The  fruits  are  very  interesting, 
fragrant  and  ornamental.    Perennial. 

S.  atropurpiirea,  Andre.  Has  shorter  subpyriform,  brilliant 
violet-purple  fruits,  and  purple-tinted  under  surfaces  of  the 
Ivs.  Perhaps  a  form  of  S.  odorifera.  Uruguay.  R.H.  1894:108. 
—S.  spherica.  Hook.  f.  Fls.  large  and  spreading,  more  like 
those  of  Cueurbita:  Ivs.  reuiform,  li-i-lobed:  ft.  globose,  size 
of  a  small  orange.  Jamaica.    B.M.  7109.  L.  H.  B. 

SIDA  (from  the  old  Greek  name  for  Nymphwa  alba; 
given  vpithout  explanation  by  LinnfBus).  Malvdcece.  A 
genus  of  about  80  species  of  herbs  or  shrubs,  mostly 
native  of  the  tropical  regions  of  the  world,  with  usually 
serrate,  dentate  or  lobed  leaves  and  small  or  rarely  large, 
mostly  yellow  or  whitish  flowers,  which  are  solitary 
or  in  clusters,  axillary  or  disposed  in  terminal  branch- 
ing spikes  or  heads;  bracteoles  wanting  or  rarely  1-2 
and  bristle-like:  calyx  5-dentate  or  5-cleft;  staminal 
column  divided  at  apex  into  many  filaments:  locules  of 
ovary  5  or  more,  1-seeded. 

A.    Lvs.  large,  lobed. 

Napaea,  Cav.  A  hardy  herbaceous  perennial  5-8  ft. 
high,  from  a  stout  root:  lvs.  3-8  in.  long,  3-7-lobed; 
lobes  triangular,  long-acuminate,  irregularly  serrate: 
fls.  perfect,  white,  about  1  in.  across,  in  terminal  corym- 
bose panicles.  June-Aug.  S.  Pa.,  W.  Va.  and  Va.  B.B. 
2:422.  — Culture  same  as  for  hollyhocks;  prop,  by  seed. 
Index  Kewensis  refers  the  above  species  to  Napaea 
dioica,  Linn.,  but  according  to  Gray's  Synoptical  Flora 
of  North  America  the  two  species  belong  to  separate 
genera,  the  fls.  of  the  first  being  hermaphrodite,  of  the 
second  dioecious.  Napifa  dioica  is  a  strong -growing 
perennial  5-9  ft.  high,  with  large  radical  lvs.  often  1  ft. 
across  and  9-11-cleft,  the  segments  cut  into  lanceolate, 
serrate  lobes:  fls.  dioecious,  white,  .smaller  than  in  Sida 
Napcea.  For  pictures  of  the  two  plants,  see  B.B.  2:420, 
422. 

AA.    Lvs.  small,  linear. 

£;iliottii,  Torr.  &  Gray.  A  hardy  perennial  herb,  slen- 
der. 1-3  ft.  high,  with  lvs.  1  in.  long  and  yellow  fls. 
Sandy  soil  in  the  southern  coast  states.  Offered  by 
western  collectors  in  1881.  F.  W.  Barclay. 

SIDALCEA  (compound  of  Sida  and  Alcea,  related 
genera).  Malvdicea.  About  20  herbs  of  western  North 
America:  lvs.  palmately  cleft  or  parted,  stipular:  fls 
often  showy,  pink,  purple  or  white,  in  terminal  racemes 
or  spikes,  mostly  without  bracts  or  involucels  beneath; 
stamens  united  into  groups  in  a  double  series;  carpels 
5-9,  reniform,  separating  at  matiirity.  Some  of  the 
Sidalceas  are  annuals,  but  those  in  cultivation  are  hardy 
perennials,  being  recommended  for  the  herbaceous  bor- 
der. Of  easy  culture.  Prop,  by  seeds  or  division.  For 
monograph,  see  Gray,  Syn.  Fl.  N.  Amer.,  vol.  1,  p.  302. 

A.  Fls.  white,  with  bluish  anthers. 
Candida,  Gray.  Plant  erect,  from  more  or  less  creep- 
ing rootstocks,  the  stems  somewhat  branched  above, 
2-3  ft.  tall,  glabrous  or  nearly  .so:  radical  lvs.  nearly 
orbicular,  cordate,  obtusely  lobed  or  deeply  crenate; 
stem-lvs.  5-7-parted,  the  divisions  narrow  and  often 
notched:  fls.  1  in.  or  more  across,  white,  in  an  erect 
spike-like  raceme.  Rocky  Mts.  Gn.  24,  p.  396;  28,  p. 
29.    R.H.  1891,  p.  356. 

AA.    Fls.  normally  colored  (rarely  white  forms). 
B.    3Iature  carpels  smooth  {not  reticulated). 
spicata,   Greene.     One   or    two  feet    tall,   sparingly 
branched  or  simple,  often  more  or  less  hirsute:  upper 


lvs.  parted  into  linear  and  often  lo))ed  divisions:  fls. 
rather  small,  purplish,  in  an  oblong,  more  or  less  in- 
terrupted spike,  the  [)cdicels  short  or  almost  none. 
California,  Nevada  and  Oregon. 

BB.  Mature  carpels  conspicuoiisly  reticulated. 
malv8e!16ra,  Gray.  Stems  erect  or  ascending,  1-6  ft. 
or  even  more,  sparingly  hirsute:  lvs.  green,  small,  in- 
cised-crenate,  the  upper  ones  5-cleft  or  5-divided,  seg- 
ments narrow  and  entire  or  broader  and  pinnate-lobed: 
fls.  2  in.  or  less  across  when  fully  expanded,  purple. 
Calif. -Var.  Listeri,  Hort.  (S.  Listeri,  Hort.),  known 
also  as  "Pink  Beauty,"  has  satiny  pink  flowers.  It  is  of 
European  origin. 


2327.  Sicana  odorifera,  the 
Cassabanana  (X  /<t). 


camp6stris,  Greene.  Two  to  5 
ft.,  often  branching  above,  gla- 
brous or  sparingly  hirsute -pu- 
bescent :  lvs.  green,  the  lower 
ones  rounded  and  variously 
lobed,  the  upper  ones  5-7-parted 
into  narrow  divisions:  fls.  about 
IK  in.  across,  in  strict  spike-like 
racemes,  purplish, the  petals  often 
laciniate.  N.  Calif,  to  British 
Columbia. 

Oreg&na,  Gray.  Less  hairy  than 
S.  campestris,  the  racemes  be- 
coming branched  and  paniculate: 
fls.  smaller.  Oregon  and  Wash- 
ington. L.  H.  B. 

SIDEROXYLON    (Greek,   iron 
\  I       and  tvood  ;  referring  to  the  hard- 

\  /       ness  of  the  wood).       Sapotcicece. 

\  /        About   60    species    of   trees    and 

\  /  shrubs,  mostly  tropical,  with  sim- 

ple lvs.  and  small  fls.  in  axillary 
clusters:  fls.  5-merous  or  rarely 
6-merous  ;  calyx-lobes  roundish 
or  ovate,  usually  obtuse,  nearly 
equal;  corolla  more  or  less  bell-shaped  ;  stamens  at- 
tached to  the  tube  at  the  base  of  the  lobes  and  oppo- 
site to  them;  staminodia  scale-like  or  petaloid:  ovary 
usually  5-loculed :  berry  ovoid  or  globose. 

Mastichod6ndron,  Jaeq.  A  tender  tree,  with  some- 
what variable  lvs.  usually  oval  or  ovate-oblong,  2-8  in. 
long,  and  small  yellow  fls. :  fr.  about  %  in.  through. 
West  Indies  ;  cult,  in  S.  Calif.  — Franceschi  says  it 
yields  a  sort  of  chewing  gum.  p  -^^  Barclay. 

SIDE-SADDLE  FLOWEE.    Sarracenia. 

SIEVA  BEAN.    Phoseoliis  lunatus. 

SIL£N£  (Greek,  seitanos,  a  god  described  as  covered 
with  foam,  connected  with  sialon,  saliva;  referring  to 
the  stickiness  of  stem  and  calyx).  Catchfly.  Cam- 
pion. CaryophyllAcecp.  A  large  and  scattered  genus  of 
herbs,  varying  greatly  in  duration,  habit  and  style  of 
inflorescence,  but  always  with  5-petaled  fls.  ranging  in 
color  from  white,  through  pink  and  rose  to  purple.  The 
petals  are  notched  at  the  apex,  rarely  toothed  or  fringed 
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and  generally  have  small  tooth-like  appendages  at  the 
base  of  the  biade.  The  calyx  is  sometimes  inflated  like 
a  bladder,  generally  10-nerved,  sometimes  20-nerved: 
ovary  1-loculed,  many-ovuled;  styles  commonly  3:  cap- 
sule dehiscing  at  the  apex  into  6  (rarely  3)  teeth  or 
short  valves.  There  is  a  full  botanical  monograph  of 
Silene,  with  a  key,  in  the  Journal  of  the  Liunean  So- 
ciety, vol.  32  (1896),  by  F.  N.  Williams,  a  specialist  on 
the  whole  family  of  Caryophyllacese.  The  account  is 
mostly  in  Latin,  and  has  few  descriptions.  Williams 
admits  390  good  species.  His  revision  has  not  been 
closely  followed  below.  Williams  refers  our  common  S. 
Virginiea  and  Pennsylvanica  as  well  as  the  European 
/S.  viscosa  to  the  genus  Melyandrum,  characterized  by 
a  strictly  unicellular  capsule  with  no  trace  of  septation 
at  the  base.  Only  a  few  of  the  known  species  are  in 
cultivation. 

Silenes  are  of  easy  culture.  They  mostly  bloom  in 
summer,  and  a  few  continue  well  into  autumn.  By  good 
management  the  season  of  bloom  may  be  continued 
through  spring  and  summer.  Toward  this  end  the  seeds 
of  the  common  annual  kinds  should  be  sown  in  early 
autumn,  instead  of  spring.  As  a  rule,  the  common 
kinds  prefer  a  sandy  loam  and  full  sunlight,  but  the 
rock-garden  kinds  require  special  treatment,  and  other 
suggestions  for  cultivation  are  given  after  the  specific 
descriptions.  The  most  popular  kinds  are  the  pink  and 
rose  annuals,  S.  Armeria  and  pendula.  Of  the  peren- 
nials the  most  popular  among  the  white-fld.  kinds  are 
S.  maritima  and  alpestris,  while  S.  Virginiea,  Penn- 
sylvanica and  Schafta  are  amongst  the  most  popular 
kinds  with  colored  flowers.  A  good  horticultural  review 
of  the  kinds  in  cultivation  is  found  in  The  Garden,  Vol. 
11,  pp.  10-13  (1877). 


acaulis,  7. 
alba,  3. 
alpestris,  11. 
Armeria,  3. 
Californica,  17. 
Caueasica,  9. 
compacta,  1,  4. 
Cucubalus,  14. 
Douglasii,  19. 


INDEX. 

inflata,  14. 
Lyalli,  19. 
Macounii,  19. 
maritima,  0. 
Menziesii,  18. 
pendula,  1, 
Pennsylvanica,  13. 
petraga,  8. 
plena,  2,  6. 


Pnmilio,  5. 
rosea,  6. 
mberrima,  1. 
Sehafta,  12. 
Seouleri,  20. 
stellata,  15. 
vallesia,  10. 
Virginiea,  16. 
viscosa,  2. 


A.  Duration  annual  or  biennial. 
B.  Petals  notched  at  apex. 

c.  Plants  low  and  trailing 1.  pendula 

cc.  Plants  erect,  1-1}4  ft.  high. 

D.  Calyx  sticky-hairy 2.  viscosa 

DD.  Calyx  glabrous 3.  Armeria 

BB.  Petals  entire  at  apex 4.  compacta 

AA.  Duration  perennial. 
B.  Beir/ht  a  few  inches. 
c.  Stems  1-fld.  or  few-fid. 

D.  Calyx   20-nerved,    inflated 
after  anthesis. 

E.  Fls.  rose 5.  Pumilio 

EE.  Fls.  white 6.  maritima 

DD.  Calyx  10-nerved,  not  blad- 
der-like after  anthesis. 
E.  Lvs.  linear. 

F.  Calyx  bell-shaped 7.  acaulis 

FF.  Calyx  club-shaped 8.  petraea 

EE.  Lvs.  oblong  or  lanceolate. 

p.  Plant  velvety 9.  Caueasica 

FF.  Plant  glandular 10.  vallesia 

cc.  Stems  many-fid. 

D.  Petals  4-lobed 11 .  alpestris 

DD.  Petals  2-lobed. 

E.  Fls.  erect 12.  Schafta 

EE.  Fls.  nodding l.i.  Pennsylvanica 

BE.  Height  a  foot  or  more. 

c.  Calyx  inflated  after  anthesis. \\.  inflata 
CO.  Calyx  not  inflated  after  an- 
thesis. 
D.  Petals  laci II iaii'  or  fringed. 15.  stellata 
DD.  Petals  mil  hici iiiate. 

E.  Fls.  rri iiisiiii ,  scarlet  or 
deep  red. 
F.  Apex  of  petals  sharji/y 

2-toothed 1().  Virginiea 

FF.  Apex  of  petals  various. il.  Californica 


EE.  Fls.  white  to  pink. 

F.  Inflorescence    leafy: 
fls.  borne  in  forks  of 

branches 18.  Menziesii 

FF.  Inflorescence  composed 
of   1 0  n  g  -  peduncled 

cymes 19.  Douglasii 

FFF.  Inflorescence     denser, 

vertically  spicate  ...20.  Seouleri 

1.  p6ndula,  Linn.  Trailing,  branched  annual,  with 
flesh-colored  or  rosy  fls.  which  become  pendulous  when 
their  beauty  is  past:  plant  pubescent:  lvs.  lanceolate: 
fls.  solitary  or  in  pairs  in  the  axils;  calyx  10-nerved, 
not  bladder-like  after  anthesis,  but  constricted  at  the 
apex  in  fruit;  petals  emarginate:  seeds  kidney-shaped. 
Mediterranean  region.  B.M.  114.— Var.  rub6rrima  is  of- 
fered; also  varieties  with  single  and  double  rose-col- 
ored fls.  R.H.  1884,  p.  113.  Var.  compicta  is  offered. 
Gt.  49,  p.  555.    A  good  bedding  plant. 

2.  viscdsa,  Pers.  Biennial,  viscous-villous:  lvs.  un- 
dulate :  racemes  verticillate;  peduncles  opposite,  1-3- 
fld.;  petals  bifid.  June,  July.  Eu.,  N.  Asia.— Accord- 
ing to  Ellwanger  &  Barry,  var.  pldna  grows  1  ft.  high 
and  has  bright  rose  double  flowers.    Use  basal  cuttings. 

3.  Armaria,  Linn.  Sweet  William.  Catchfly.  Fig. 
2328.  Annual,  1-13^  ft.  high,  with  many-fld.  panicles  of 
pink,  rosy  or  white  fls. :  glabrous  except  for  the  wide 
sticky  bands  below  the  nodes  at  the  top  of  plant:  lvs. 
ovate:  fls.  borne  in  corymbose  panicles;  caiyx  tubular- 
club-shaped,  10-nerved;  petals  emarginate,  appendaged. 
Southern  Europe.  — Var.  dlba,  Hort.,  is  also  popular. 

4.  compdcta,  Fisch.  Much  like  S.  Armeria  but  bien- 
nial, with  more  compact  inflorescence,  longer  fls.,  pet- 
als acute  and  entire  at  apex,  and  a  more  easterly  geo- 
graphical range.  E.  Eu.,  Asia  Minor.  L.B.C.  17:1638. 
—  S.  compacta  of  some  tradesmen  is  likely  to  be  a  com- 
pact-growing variety  of  /S.  pendula. 

5.  Pumilio,  Wulf.  Pigmy  Catchfly.  Dwarf  peren- 
nial, with  linear  lvs.  and  solitary,  rose-colored  fls. : 
height  a  few  inches:  calyx  faintly  20-nerved,  inflated 
after  anthesis,  wholly  green  or  wholly  "chocolate-crim- 
son"; petals  ''undivided,"  according  to  Williams,  but 
prettily  wavy-lobed  in  Gn.  11:55.  Austrian  Alps.  — A 
rare  and  choice  plant.  Niven  says  it  has  hard  woody 
roots  which  are  easily  damaged  in  transit,  and  there- 
fore those  who  wish  the  species  should  secure  seeds. 
Woolson  advises  a  sunny  position  and  rich  sandy  soil. 

6.  maritima,  With.  Seaside  Catchfly.  Trailing 
perennial,  with  numerous  white  fls.  borne  on  few-fld. 
stems.  It  has  larger  fls.  than  S.  itiflata,  with  fewer 
fls.  on  a  stem,  and  the  petals  not  so  deeply  cut  at  the 
apex,  and  2  small  scales  at  the  base  of  each  petal:  lvs. 
various:  calyx  20-nerved,  inflated  after  anthesis.  Eu. 
Gn.  57,  p.  372.— The  seaside  plants  are  said  to  be  more 
glaucous  than  those  from  the  Alps.  Var.  rosea,  Niven, 
is  said  to  have  a  less  rambling  habit  and  rose-colored 
fls.  Origin  unknown.  This  desirable  form  seems  un- 
known in  America.  Var.  pidna,  Hort.,  has  fewer  fls. 
than  the  type  but  thej'  are  much  larger,  extremely 
double  and  remain  in  bloom  longer.  Niven  says,  "This 
variety  makes  a  lovely  rock  plant,  and  ought  always  to 
be  placed  in  such  a  position  that  its  stems,  borne  down 
by  the  weight  of  blossoms,  may  hang  over  the  ledge  of  a 
rock;  otherwise,  if  planted  in  a  border,  they  get  be- 
sprinkled with  soil  after  every  shower  of  rain."  Niven 
adds  that  this  variety  produces  no  seed  and  is  more 
easily  propagated  by  cuttings  than  by  division.  Gn.  11, 
p.  12";  57,  p.  126. 

7.  acaWis,  Linn.  Cushion  Pink.  Moss  Campion. 
Moss-like,  tufted  perennial  about  2  in.  high,  with  red- 
dish purple  fls.  about  >2  in.  across,  borne  one  on  a  stem. 
Rootstock  much  branched :  branches  short,  covered  with 
remains  of  old  lvs.  and  crowned  by  dense,  spreading 
clusters  of  short,  green  linear  lvs.,  from  the  center  of 
which  arise  the  fl. -stalks:  calyx  campanulate,  glabrous; 
teeth  obtuse;  petals  obovate,  slightlj'  notclied,  with  a 
small  scale  at  the  base  of  the  blade.  May-Aug.  L.B.C. 
():508.  — According  to  Niven,  this  species  is  readily  in- 
creased by  division  or  by  seeds,  which  it  produces  spar- 
ingly. The  fls.  have  a  tendency  to  become  dioecious. 
There  is  a  white  variety  with  somewhat  smaller  fls. 
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8.  petrSea,  Walldst.  &  Kit.  Tufted  subshrub,  4  in. 
high:  Ivs.  linear:  fls.  small,  solitary;  calyx  club-.sliaped; 
petals  bifid,  with  a  bifid  appendage,  and  ciliate  on  the 
claw.  Caucasus. -Fls.  white,  according  to  J.  Woodward 
Manning. 

9.  CaucAsica,  Boiss.  This  and  5f.  Vallesia  are  peren- 
nial, alpine,  white-fld.  plants  4-5  in.  high,  with  the 
flowering  stems  laterally  ascending  from  a  terminal 
rosette  of  Ivs. :  the  stems  are 
usually  1-fld.,  sometimes  2-3- 
fld.:  Ivs.  oblong  or  lanceolate: 
•calyx  10-nerved,  not  inflated 
after  anthesis.  Caucasus.  For 
•distinctions  from  S.  Vallesia, 
see  that  species. 

10.  vallesia,  Linn.  Swiss 
Catchfly.  a  very  rare 
plant  found  in  the  highest  and 
most  sterile  parts  of  the  Alps, 
■differing  from  -S.  Caucasica  in 
being  glandular,  rather  than 
velvety,  the  stem-ivs.  long,  the 
fls.  long-peduncled  and  the 
calyx  more  widely  inflated. 

11.  alp6stris,  Jacq.  Alpine 
Catchfly.  Perennial  white- 
fld.  plant  6  in.  high,  the  fls. 
borne  in  panicles:  stems 
tufted,  dichotomous  :  fls.  in 
corymbose  panicles;  calyx 
short,  top-shaped  to  bell- 
shaped,  10-nerved,  not  enlarged 
after  anthesis;  petals  4-lobed 
at  apes  and  provided  with  2 
teeth  at  the  base  of  each  petal 
in  the  throat:  seed  cristate-cili- 
ate  on  the  margin.  Eastern  Eu. 
—  It  forms  a  dense  mass  of  un- 
derground stems  and  is  easily 
prop,  by  division  or  seeds.  One 
of  the  best. 

12.  ScMfta,  G.  Gmel.  Au- 
tumn Catchfly.  Woody- 
rooted  perennial  6  in.  high, 
with  rosy  fls.  borne  on  stems 
which  arise  laterally  from  the  2328. 
rosettes  of  Ivs.:  Ivs.  obovate:  Silene  Armeria  (X  J^). 
fls   erect;  calyx  10-nerved,  not 

inflated  after  anthesis;  petals  wedge-shaped,  notched, 
bearing  2  scales  at  the  base  in  the  throat.  June-Oct. 
Caucasus.     B.R.  32:20  (fls.  "purple").    F.S.  3,  p.  286  C. 

13.  PennsylvAnica,  Michx.  Wild  Pink.  Perennial, 
6-9  in.  high,  from  a  strong  taproot  and  with  rose  or 
white  fls.  in  small,  dense  terminal  cymes,  viscid-pubes- 
cent: Ivs.  mostly  at  the  base,  spatulate  or  oblanceolate, 
the  2  or  3  pairs  of  stem-lvs.  much  shorter  and  lanceo- 
late :  petals  appendaged,  2-lobed,  the  lobes  dentate. 
April,  May.  Eastern  U.  S.  B.R.  3:247.  L.B.C.  1:41  (as 
S.  ijicarwa^a).  — Handsome. 

14.  infiata,  Sm.  (S.  Cucubalus,  Wibel).  Bladder 
Campion.  Bladder  Catchfly.  Cow  Bell.  White 
Ben.  Perennial,  2-3  ft.  high,  with  many-fld.  panicles  of 
white,  drooping  fls.  about  %  in.  across:  plant  branched, 
glabrous,  glaucous  or  downy:  Ivs.  ovate,  obovate  or  ob- 
long: calyx  20-nerved,  inflated  after  anthesis;  petals 
deeply  cleft.  Eu.,  N.  Africa,  Himalayas.  — This  species 
is  not  advertised  in  America  but  is  probably  cult,  here, 
possibly  as  S.  maritima,  of  which  it  is  considered  by 
some  a  variety.  S.  inflata  is  said  to  be  essentially  erect 
instead  of  procumbent  and  the  petals  more  deeply  cleft. 
The  young  shoots  are  said  to  be  eaten  by  the  poor  folk 
of  England  as  a  substitute  for  asparagus;  they  taste 
something  like  green  peas. 

15.  stell^ta,  Ait.  Starry  Campion.  Readily  told  by 
its  fringed  white  and  nodding  fls.  and  Ivs.  in  4's.  Per- 
ennial, 2-3  ft.  high:  Ivs.  ovate-lanceolate,  2-3  in.  long: 
fls.  in  an  open  panicle;  calyx  inflated;  petals  laciniate, 
unappendaged.  Woods,  Mass.  to  Neb.,  south  Ga.  to 
Tex.    B.M.  1107. 

16.  Virginica,  Linn.  Fire  Pink.  Fig.  2329.  Perennial, 
1-2  ft.  high,  with  large  crimson  or  scarlet  fls.,  viscid- 
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pubescent:  stem  unbranched :  Ivs.  spatulate  or  oblanceo- 
late: fls.  1  in.  or  more  across,  loosely  cymose,  nodding 
or  rertexed  after  anthesis ;  petals  broadly  lanceolate,  2- 
toothed  at  apex.  N.  Y.  to  Minn.,  south  Ga.  to  Ark. 
B.M.  3342.    Gu.  22,  p.  375. 

17.  Calif6rnica,  Durand.  Perennial,  4  in.  to  4  ft.  high, 
procumbent  or  suberect,  with  large,  deep  red,  scattered 
fls.  and  a  taproot  descending  2-3  ft. :  stems  several, 
leafy:  Ivs.  lanceolate  or  ovate-elliptic:  fls.  1  in.  or  more 
broad;  petals  variously  cleft,  most  commonly  with  2 
broad  lobes,  flanked  by  2  narrower  ones,  appendaged. 
Coast  Range.  — Offered  by  western  collectors  in  1881, 
but  probably  not  in  cult.,  though  presumably  a  very 
distinct  and  desirable  plant.  This  species  seems  to  have 
been  overlooked  by  Williams. 

18.  M^nziesii,  Hook.  Perennial:  stems  weak,  dichot- 
omously  branched,  6-12  in.  or  more  high:  Ivs.  ovate- 
lanceolate:  fls.  white,  "very  small  for  the  genus"  (not 
ordinarily  exceeding  6-8  lines  in  diam.),  borne  in  the 
forks  of  the  branches  and  forming  a  leafy  inflorescence; 
petals  white,  2-cleft,  commonly  but  not  always  unap- 
pendaged. Rocky  Mts.  and  Pacific  slope.  — Offered  in 
1881  by  western  collectors  but  probably  not  cultivated. 

19.  Douglasii,  Hook.  Perennial,  1  ft.  or  more  high, 
with  white  or  pink  fls.  borne  mostly  in  long-peduncled, 
3-fld.  cymes:  stems  very  slender,  decumbent:  Ivs.  re- 
mote, linear,  2-3  in.  long;  petals  2-lobed,  appendaged. 
June-Sept. — A  common  and  polymorphous  species  in 
western  N.  Amer.  Robinson  describes  6  botanical  va- 
rieties with  no  important  floral  differences.  S.  Douglasii 
is  still  found  in  one  eastern  catalogue.  Var.  Macotlnii, 
Robinson,  was  offered  in  1881  under  its  synonym  /S. 
Lyalli,  Wats. 

20.  Scoiileri,  Hook.  Perennial,  lK-2%  ft.  high,  with 
white  or  purplish  fls.:  root  stout:  stems  unbranched: 
Ivs.  narrowly  oblanceolate:  inflorescence  6-8  in.  long, 
verticillately  spicate:  petals  bifid,  appendaged.  Moun- 
tains of  Oregon  and  north.  — Offered  in  1881  by  western 
collectors. 

S.  orientdKs,  Mill.,  is  an  old  name  which  is  not  accounted  for 
by  Williams,  DeCandolle,  Boisser,  Nicholson,  Mottet  or  Voss. 
According  to  Thorbiirn  &  Co.,  it  is  a  hardy  perennial,  2  ft.  high, 
with  rose-colored  lis.,  which  may  be  readily  grown  from  seed 
in  any  light,  loamy  soil.  yI.  M. 

SILK  COTTON  TREE.     See  Bomhax  and  Pachira. 

SILK  FLOWER.     Albizzia. 

SILK  OAK.     Grevillea  robusta. 

SILK  TREE.     Albizzia  Julibrissin. 

SILK  VINE.     Periploca  Grceca. 

SILKWEED.    Asclepias. 

SiLFHITJM  (from  the  Greek  name  of  an  umbelliferous 
plant  of  northern  Africa).  Conipdsita.  Rosin-weed. 
A  genus  of  11  species  of  tall -growing  hardy  perennial 
herbs  native  of  the  U.  S.,  with  somewhat  coarse  leaves 
and  rather  large,  sunflower-like  heads  of  flowers  which 
are  yellow,  except  in  one  species  :  heads  many-fld. : 
involucre  of  thick,  somewhat  foliaceous  bracts:  ray-fls. 
or  at  least  their  ovaries  in  more  than  1  series,  fertile, 
and  with  elongated  exserted  deciduous  ligules:  akenes 
much  flattened,  falling  free  or  only  with  the  subtending 
bract.  Sily)hiums  are  of  easy  culture  in  any  good  soil. 
They  require  full  sunlight  and  are  propagated  by  divi- 
sion or  seed. 

A.    Foliage  much  cut. 

laciniatum,  Linn.  Compass  Plant.  Stem  about  6  ft. 
higli,  leafy  at  the  base,  much  less  so  above:  Ivs.  1  ft. 
long  or  more,  once  or  twice  pinnately  parted,  the  lobes 
oblong  or  lanceolate:  fl. -heads  several,  sessile  or  short- 
peduncled,  2-5  in.  across  ;  rays  20-30.  July-Sept. 
Western  prairies.    B.B.  3:408. 

aa.    Foliage  not  cut. 

B.    Stem-lvs.  small. 

terebinthin^ceum,  Jacq.    Prairie  Dock.    Stem  about 

6  ft.  high:   Ivs.  nearly  all  basal,  usually  1  ft.  long,  ovate, 

cordate,  dentate:  fl. -heads  lK-3  in.  across;   rays  12-20. 

July-Sept.    Western  prairies.    B.B.  3:408. 
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BB.    Stem-lvs.  large. 

c.   Z/vs.  connate-perfoliate. 

perfoli&.tum,  Linn.  Cup  Plant.  Stem  square,  usually 
dentate,  branched  above,  about  6  ft.  high:  Ivs.  thin, 
ovate  or  deltoid-ovate,  the  lower  contracted  into  mar- 
gined petioles,  the  upper  opposite,  connate-perfoliate: 
fl. -heads  2-3  in.  across,  with  20-30  rays.  July,  Aug. 
Western  prairies.    B.B.  3:40G. 


2329.  Silene  Vlreinica  (X  %).    (See  page  1669.) 

cc.     Lvs.  petloled  or  simply  sessile. 
integrifdlium,  Michx.    Stem  2-6  ft.,  obtusely  4-angled 
to  terete :  lvs.  lanceolate-ovate  to  ovate-lanceolate,  oppo- 
site: fl. -heads  1-2  in.  across, with  15-25  rays.  Aug., Sept. 
Western  prairies.     B.B.  3:407.  F.W.Barclay. 

SILVER  BELL  TREE,  Halesia.  S.  Bush,  AnthyUis 
SurJia-Jovis.  S.  Tree,  Leucudendron  ;  a\BO  Ulwagnus. 
6.  Weed,  Potentilla  anserina. 

SILYBUM  Maria,num,  Gaertn.,  Blessed  or  Holy 
Thistle,  is  sometimes  grown  in  old  European  gardens 
for  ornament,  and  also  for  the  edible  heads,  roots  and 
leaves.  It  is  a  large  fld.  thistle  2-4  ft.,  perennial.  S. 
Europe.     Known  also  as  Carduiis  Marianus,  Linn. 

SIMMONDSIA  (named  for  the  naturalist,  ¥.  W.  Sim- 
monds).  Uuphorbidcew.  A  monotypic  genus  differing 
from  Buxus  in  the  numerous  stamens  and  one-seeded 
carpels:  dioecious:  rudiment  of  pistil  absent  from  the 
Staminate  tls. 

Calif 6mica,  Nutt.  A  much-branched  shrub  with  small, 
sessile,  entire,  coriaceous,  oblong-lanceolate  lvs. :  stami- 
nate fls.  clustered  and  the  much  larger  pistillate  fls. 
single  in  the  axils.  Dry  sand  hills  of  southwestern  U.  S. 
—Sometimes  cult,  for  the  oil  of  the  seeds,  used  as  a  hair 
tonic.   Cult,  in  S.  Calif.  J.  B.  S.  Norton. 

SIMPLER'S  JOY.     See  Verbena. 

SIN  Apis,     included  under  Brassica, 


SINNtNGIA  (after  Wilhelm  Sinning,  gardener  at  th& 
University  of  Bonn).  Including  Hosanowia.  Gesner- 
dce(e.  A  genus  of  about  16  species  of  Brazilian  tuberous 
herbs.  The  generic  characters  of  Sinningia  are:  pubes- 
cent or  villous  herbs  from  a  tuberous  rhizome:  lvs.  op- 
posite, usually  large,  petioled,  the  floral  ones  reduced 
to  bracts:  fls.  usually  large,  solitary  or  fascicled,  in  the 
axils,  pediceled;  calyx-tube  shortly  and  broadly  turbi- 
nate, adnate,  5-angled  or  5-winged,  the  limb  foliaceous, 
broadly  5-cleft  or  parted;  corolla-tube  nearly  equal  at 
the  base  or  the  posterior  gibbous,  long  or  broadly  cylin- 
drical, the  upper  part  swollen  or  bell-shaped;  lobes  5, 
spreading,  or  the  2  posterior  smaller;  stamens  included, 
attached  to  the  tube  of  the  corolla;  anthers  broad,  the 
cells  confluent  at  the  apex:  glands  of  the  disk  5,  dis- 
tinct, or  the  2  posterior  more  crowded  together  or  con- 
nate: ovary  half  inferior;  style  dilated  at  the  tip: 
stigma  concave,  entire  or  slightly  2-Iobed.  The  genus 
includes  the  florists'  Gloxinia,  which  is  properly  Sin- 
ningia speciosa,  Hiern.,  but  which  is  treated  in  this 
book  under  Gloxinia.  Other  than  this  species,  the  Sin- 
ningias  are  little  known  horticulturally.  Culture  as  for 
Gloxinia. 

conspicua,  Benth.  &  Hook.  {Mosanowia  conspicua, 
Kegel).  Root  tuberous:  stem  1  ft.  high:  lvs.  ovate- 
oblong,  short-acuminate,  somewhat  heart-shaped  at  the 
base  and  dentate:  fls.  yellow,  paler  on  the  outside, 
marked  on  the  lower  part  of  the  tube  with  purple  dots 
and  lines;  calyx-tube  entirely  united  with  the  ovary, 
equally  5-parted,  the  segments  lanceolate,  spreading; 
corolla-tube  obliquely  and  narrowly  campanulate,  swol- 
len and  recurved  at  the  base;  glands  of  the  disk  2:  cap- 
sule 1-celled:  seeds  many. 

omata,  Benth.  &  Hook.  {Rosanowia  orndta,  Van 
Houtte).  A  hybrid  of  the  above  species  with  a  garden 
variety  of  Gloxinia  with  flowers  of  a  bright  red ;  the  re- 
sult is  a  plant  resembling  >S'.  conspicua,  but  differing  in 
having  the  leaves  tinted  on  the  veins  and  petioles  with 
purple  and  in  having  a  somewhat  more  elegantly  shaped 
flower,  pure  white  with  purple  lines  on  the  outside  of 
the  corolla-tube  and  the  inside  of  a  yellowish  green, 
lined  with  purple.    F.S.  23:2423. 

Rosanoivia  Hdnsteini,  Hort.  Jolin  Saul,  is  apparently  not 
known  to  botanists.  f  _  w.  Barclay. 

SIPHOCAMPYLUS  {siphon,  tube,  and  kampylos, 
curved  ;  referring  to  corolla).  Lohelidcecf.  About 
100  tropical  American  herbs  and  shrubs,  with  long, 
showy  tubular  fls.,  red,  orange  or  purplish  in  color  and 
borne  singly  on  long  peduncles :  bracts  absent  or  rarely 
2  very  small  ones.  About  10  kinds  are  cultivated  in 
European  warmhotxses,  and  propagated  by  cuttings. 
Allied  genera  are  discriminated  under  Isotoma. 

betulsefdlius,  G.  Don.  Height  2-3  ft. :  stem  woody  at 
base:  branches  rounded:  lvs.  alternate,  petiolate,  3-4 in. 
long,  cordate,  acuminate,  doubly  serrate,  nearly  gla- 
brous: peduncles  1-fld.,  as  long  as  the  lvs.,  thickened 
upwards:  calyx-segments  long  awl-shaped,  with  a  few 
notches;  corolla  2/^-3  in.  long,  tube  vermilion,  limb 
yellow.  Brazil.  B.M.  3973.  — Tender  perennial,  not 
cult,  in  America,  but  interesting  as  one  supposed  par- 
ent of  Centropogon  Lucyanus  ;  itself  of  little  value. 

W.  M. 

SIPHONANTHUS.    See  Clerodendron  Siphonanthus. 

SISSOO  TREE.     Dalhergia  Sissoo. 

SISYRlNCHIUM  (an  old  Greek  name  first  applied  to 
some  other  plant).  JridAceoe.  Satin  Flower.  Blue- 
eyed  Grass.  Rush  Lily.  About  60  species  of  American 
perennials,  usually  with  fibrous  roots,  grass-like,  nar- 
row or  terete  lvs.  and  simple  or  branched  stems  often 
flattened  and  winged,  bearing  clusters  of  usually  blue 
or  yellow  fls.  subtended  by  two  spathes:  perianth 
nearly  flat  or  bell-shaped;  segments  6,  nearly  equal, 
obovate  or  oblong;  stamens  inserted  on  the  base  of  the 
perianth;  filaments  more  or  less  connate:  ovary  sub- 
globose  to  turbinate,  3-loculed,  3-valved.  The  species 
are  of  easy  culture  in  any  good  garden  soil.  Useful  in 
the  wild  border,  where  hardy. 
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A.  Fls.  yellow. 
B.    Stem  leafless. 

Califdrnicum,  Dryaml.  (Marlca  Califdrnica,  Ker- 
Gawl).  A  half-hardy  perennial:  stem  IX  ft.  high,  2 
lines  through,  broadly  winged:  Ivs.  many,  shorter  than 
the  stem,  about  ^  in.  broad:  spathe  .'{-C-fld.:  segments 
of  perianth  yellow,  lined  with  brown,  ^  in.  long:  capsule 
oblong.    Calif,  to  Ore.    B.M.  983. -Swampy  grounds. 

BB.  Stem  leaf-bearing. 
c.  TJie  stem  slightly  2-edged. 
tenuif61ium,  Humb.  &  Bonpl.  A  half-hardy  perennial : 
roots  fleshy,  fibrous:  stem  %-\  ft.  high,  often  branched 
low  down:  Ivs.  subterete  or  narrowly  linear:  spathes 
3-4-fld. ;  segments  of  perianth  pale  yellow,  %  in.  long. 
Mts.  of  Mexico.    B.M.  2117,  2313. 

cc.    The  stem  broadly  winged. 

convoliltum,  Nocca.  A  tender  perennial :  root  fibrous, 
slender:  stem  about  1  ft.  high,  usually  forked:  Ivs. 
linear:  spathes  3-4-fld.:  segments  of  perianth  yellow, 
veined  with  brown,  3^  in.  long.    Tropical  America. 

AA.    Fls.  purple,  blue  or  white. 

B.  Stem  terete. 

grandifldrum,  Dougl.  {S.  Douglasii,  A.  Dietr.).  A 
hardy  perennial:  root  fibers  slender,  long:  stem  simple, 
about  1  ft. :  Ivs.  short,  sheathing  the  lower  part  of  the 
stem:  fls.  2-3,  cernuous;  perianth-segments  bright  pur- 
ple, rarely  white,  %  in.  long.  May,  June.  Northwestern 
U.S.  B.M.  3509.  B.R.  16: 1364. -This  is  possibly  the 
handsomest  species  in  the  trade.  Var.  dlbum  is  also 
offered  and  is  equally  desirable. 

BB.  Stem  flat. 
c.  Spathes  equal  in  length. 
grraminoides,  Bickuell  (S.  dnceps,  S.Wats.,  not  Cav.). 
A  hardy  perennial:  stem  winged,  about  1  ft.  high,  usu- 
ally terminating  in  2  unequal  branches,  subtended  by  a 
leaf:  Ivs.  nearly  equaling  the  stem,  grass-like,  1-3  lines 
wide:  spathes  about  1  in.  long,  2-4-fld.;  pedicels  longer 
than  the  spathes:  fls.  blue,  }4-%  in.  across.  April- 
June.    Eastern  U.  S.    B.B.  1:453. 

c.    Spathes  very  unequal  in  length. 

angustifdlium,  Mill.  {S.  dnceps,  Cav.  S.  Bermudi- 
dwMMi,  Authors).  A  hardy  perennial:  root-fibers  long: 
stem  about  1  ft.  high,  IK  lines  through,  with  2-3  clus- 
ters on  long-winged  peduncles :  Ivs.  linear,  shorter  than 
the  stem,  1-1/^  lines  wide:  spathes  1-4-fld.,  about  1  in. 
long:  pedicels  about  8  lines  long.  May- Aug.  Me.  to 
Va.,  west  to  Colo.— Var.  b^llum  (S.  bSllmn,  Wats.). 
Stems  more  narrowly  winged,  usually  without  any  leaf 
below  the  fork :  spathes  shorter:  pedicels  longer.  Calif, 
and  New  Mexico.  Var.  mucronitum  {S.  mucrondtum, 
Michx.).  Stems  not  branched,  usually  leafless,  ending 
in  a  sessile  cluster  overtopped  by  a  linear  bract.  Rocky 
Mts.  and  British  North  America.        y.  W.  Barclay. 

SITOLOBIUM  is  referred  to  Dicksbnla  cicutdria, 
Swz.,  a  handsome,  strong-growing  tropical  American 
fern  with  Ivs.  4-8  ft.  long,  bipinnate,  papery,  light 
green;  petioles  hairy;  lower  Ifts.  1-1>^  ft.  x  yi  ft. 

SlUM  (from  Sion,  old  Greek  name  used  by  Dios- 
corides).  Umbelliferce.  Four  widely  scattered  herbs 
with  pinnate  foliage  and  small  white  fls.  borne  in  com- 
pound umbels.  Glabrous  plants :  leaf-segments  dentate : 
petals  inflesed  at  the  tip.    For  S.  Sisarum,  see  Skirret. 

S.  latifdlium,  Linn.,  the  Water  Parsnip,  is  a  Brit- 
ish species  sometimes  naturalized  in  English  wild  gar- 
dens, especially  in  damp  woods.  Like  Ferula  and  cer- 
tain other  umbelliferous  plants,  it  is  valued  more  for  its 
stately  habit  and  handsome  foliage  than  for  its  flowers. 

W.  M. 

SEtMMIA  (Japanese  Skimmi,  meaning  a  hurtful 
fruit).  Butdcece.  Ornamental  evergreen  shrubs  with 
alternate  entire  leaves,  small  white  flowers  in  terminal 
panicles  and  showy  bright  red  berry-like  fruit.  They 
are  tender,  not  being  reliably  hardy  as  far  north  as 
Washington,  D.  C.     Handsome  shrubs  for  borders  of 


evergreen  shrubberies  and  especially  valuable  for  plant- 
ing in  cities,  as  they  belong  to  the  best  smoke-enduring 
evergreen  shrubs;  they  are  particularly  beautiful  when 
covered  with  their  bright  red  fruits,  which  are  retained 
through  the  whole  winter  if  not  eaten  by  birds.  In  the 
greenhouse  two  crops  of  berries  on  a  plant  may  be  seen 
occasionally.  The  Skimmias  are  of  rather  slow  growth 
and  thrive  best  in  a  sandy  loamy  soil,  but  also  grow 
well  in  strong  clay;  they  prefer  a  partly  shaded  situa- 
tion. On  account  of  their  handsome  fruits  they  are 
sometimes  cult,  in  pots  in  a  sandy  compost  of  peat  and 
loam.  As  the  Skimmias  are  polygamous  and  mostly 
unisexual,  it  will  be  necessary  to  plant  staminate  plants 
among  the  pistillate  ones  to  secure  well-fruited  speci- 
mens. Prop,  by  seeds  sown  in  fall  or  stratified  and  by 
cuttings  under  glass  with  gentle  bottom  heat.  William 
Scott  writes:  "Seeds  sown  in  the  fall  and  grown  along 
in  a  coolhouse  during  winter  can  be  planted  out  in  a 
good  loam  the  following  spring,  when  they  will  make  a 
vigorous  growth,  and  can  be  lifted  the  following  Octo- 
ber. Their  red  berries  make  them  very  desirable  as  a 
Christmas  berry  plant." 

Three  species  from  the  Himalayas  to  China  and  Ja- 
pan. Glabrous  shrubs  :  Ivs.  dotted  with  translucid 
glands:  fls.  polygamous  or  dioecious,  the  staminate  fra- 
grant and  in  large  panicles;  sepals  and  petals  4-5;  sta- 
mens 4-5 ;  style  with  2-5-lobed  stigma :  ovary  2-5  loculed : 
fr.  a  drupe  with  2-4  one-seeded  stones. 

Jap6nica,  Thunb.  (S.  obldta,  Moore.  S.  frdgrans, 
Carr.  S.  fragrantissima,  Hort.).  Shrub,  5  ft.  high: 
Ivs.  crowded  at  the  ends  of  the  branchlets,  short-peti- 
oled,  elliptic-oblong  to  oblong-obovate,  narrowed  at  both 
ends,  obtusely  pointed,  bright  or  yellowish  green  above, 
yellowish  green  beneath,  3}^-5  in.  long:  panicles  2-33^ 
in.  long:  fls.  polygamous,  usually  4-nierous,  yellowish 
white  :  fr.  coral-red  or  bright  scarlet,  subglobose  and 
somewhat  angular,  M  in.  across.  Spring.  Japan.  S.Z. 
1:68.  G.C.  11.  25,  p.  244;  111.  5,  p.  521,  524.  Gn.  7,  p. 
183;  35,  p.  480;  42,  p.  133.  J.H.  III.  30,  p.  525.  R.H. 
1869,  p.  259;  1880,  p.  56.  F.  1865,  p.  161. -,S.  fragrans 
and  fragrantissima  are  names  of  the  staminate  plant; 
S.  oblata  of  the  pistillate.  Var.  ovata,  Carr.,  has  larger 
and  broader  Ivs.  R.H.  1880.  p.  58.  Var.  VMtchi,  Carr., 
has  obovate  Ivs.  and  perfect  fls.    R.H.  1880,  p.  58. 

F6rtunei,  Mast.  (S.Japdnica,  Lindl.).  Similar  to  the 
preceding  but  of  dwarfer  habit:  Ivs.  lanceolate  or  ob- 
long-lanceolate, acuminate,  dark  green  above,  light 
green  beneath,  3K-10  in.  long:  fls.  white,  in  oblong- 
ovate  panicles,  usually  perfect:  fr.  obovate,  dull  crim- 
son-red. Spring.  China.  G.C.  II.  25,  p.  245  (as  6\  o6- 
lata);  III.  5,  p.  525.  The  following  as  S.  Japonica: 
B.M.  4719;  F.S.  7,  p.  39;  Gn.  7,  p.  183  and  8,  p.  519: 
R.H.  1869,  p.  259,  and  1880,  p.  56.  This  species  fruits 
more  freely  than  the  preceding.  Var.  rub611a,  Rehd. 
Peduncles,  pedicels  and  buds  reddish;  staminate  form. 
R.H.  1874:311;  1885,  p.  189.  Var.  arg6ntea,  Nichols., 
has  the  Ivs.  bordered  with  white.  A  hybrid  between 
this  and  the  preceding  species  is  probably  S.  intermedia, 
Carr.,  with  narrow  oblong-elliptic  Ivs.  dark  green  above. 
To  this  hybrid  belong  also  S.  Fdremani,  Hort.,  with  lan- 
ceolate or  oblanceolate  yellowish  green  Ivs.  and  subglo- 
bose and  obovate  fr.  on  the  same  panicle  (G.C.  III. 
5:553)  and  S.  BSgersi,  Hort.,  with  similar  but  deep 
green  Ivs.  and  globose  squarish  fruit. 

S.  Lauriola.  Sieb.  &  Zucc.  Shrub,  5  ft.  high,  of  a  strong  aro- 
matic odor  when  bruised:  Ivs.  narrow-oblong  to  obovate,  acute 
or  acuminate,  bright  green:  fls.  5-meroiis.   Himahiyas. 

Alfred  Rehder. 

SEIKRET  (Slum  Sisarum,  Linn.)  is  a  vegetable  of 
minor  importance  the  roots  of  which  are  used  like  salsify 
or  oyster  plant.  It  is  a  hardy,  perennial,  umbelliferous 
herb,  native  to  eastern  Asia.  It  grows  ,3-4  ft.  high,  has 
pinnate  foliage  and  small  white  fls.  in  compound  umliels. 
The  roots  grow  in  large  clusters,  something  like  those 
of  a  sweet  potato  or  dahlia,  but  they  are  much  longer, 
more  cylindrical  and  somewhat  jointed.  The  roots  have 
a  sweet  and  slightly  floury  taste  and  if  well  grown  are 
tender.  The  chief  ob.iection  to  this  vegetable  is  the 
woody  core,  which  must  be  removed  before  cooking,  as 
it  is  not  easily  separated  from  the  fleshy  part  at  the 
table  and  detracts  from  its  quality.  The  thickness  of 
the  core  varies  greatly,  no  matter  whether  the  plants 
are  propagated  by  seed,  offsets  or  division  of  roots. 
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Skirret  belongs  to  a  moisture-loving  genus,  and  needs 
a  rich  soil.  The  seeds  may  be  sown  in  autumn  or 
spring  and  the  plants  yield  well  the  first  season.  For 
European  practice  Vilmorin  recommends  that  the  seed- 
lings be  grown  in  a  seed-bed  until  they  have  made 
4  or  5  leaves  and  then  transplanted  into  permanent 
quarters.  Sow  the  seed  in  drills  half  an  inch  deep,  and 
thin  out  the  seedlings  to  8  inches  in  the  row.  The  roots 
may  be  left  outdoors  in  the  ground  all  winter,  but  others 
advise  storing  them  in  sand  or  earth.  ^y^  m. 

SKULL  CAP.     Scutellaria. 

SKUNK  CABBAGE.     Spathyema  fatida. 

SLIPPER  FLOWER  or  SLIPPERWOET.  Calceo- 
laria. 

SLIPPER,  LADY'S.     Cypripedmm. 

SLIPPERS,  BABIES'.     Lotus  corniculatus. 

SLOE.     Prumis  spinosa. 

SMELOWSKIA  (Prof.T.  Smelowskia,  botanist  of  St. 
Petersburg,  died  1815).  Cruciferce.  About  4  species  of 
alpine  plants  with  small  white  or  yellow,  4-petaled 
flowers :  sepals  short,  lax,  equal  at  base :  pod  somewhat 
shortish,  narrowed  at  both  ends:  seeds  few,  arranged 
in  1  series:  Ivs.  1-2-pinnatisect:  fls.  racemose:  bracts 
none. 

calycina,  C.  A.  Meyer.  Low,  tufted  perennial,  very 
variable  in  foliage:  Ivs.  soft,  usually  deeply  pinnatifid, 
with  2  or  several  pairs  of  linear  to  obovate,  obtuse  seg- 
ments and  a  terminal  one:  rarely  a  few  Ivs.  entire: 
racemes  at  first  dense  and  subcorymbose,  but  elongat- 
ing in  fruit:  fls.  white  or  nearly  so;  petals  about  2  lines 
long.  Arctic  regions.  Recommended  by  some  per- 
sons for  rock  gardens,  but  it  does  not  seem  to  be 
advertised  in  America.  ^_  ]yj_ 

SMILACINA  (resembling  smilax).  Lilicicece.  False 
Solomon's  Seal.  About  25  species  of  hardy  perennial 
herbs  of  the  temperate  regions  of  North  America  and 
Asia,  with  rhizomes  (Fig.  2330)  and  simple  leafy  stems 
bearing  terminal   panicles  of   small   usually  white  or 


2330.  Rootstock  of  Smilacina  racemosa  (X  K). 

The  figures  designate  the  position  of  the  stalks  in  the  different ; 
Between  each  of  the  figures  or  scars  is  a  year's  growth. 

greenish  white  flowers:  perianth  of  6  equal  spreading 
segments;  stamens  G,  inserted  at  bases  of  the  perianth- 
segments:   berry  globular  or  nearly  so,  3-celled. 

Smilacinas  are  of  easy  culture  in  any  good  soil.  Tlioy 
prefer  a  rich  loam  in  a  moist  but  not  wet,  partly  shadeJl 
place.  They  are  handsome  plants  both  in  foliage  and 
flower.  S.  racemosa  is  probal)ly  the  most  attractive. 
The  plants  may  be  forced  slowly  for  bloom  in  the  late 
winter  and  early  spring. 


A.  Fruit  red. 
B.  Plant  with  2-4  leaves. 
txifoliata,  Desf.  Rootstock  slender :  stem  2-15  in. 
high:  Ivs.  sessile,  oval  to  oblong-lanceolate,  2-5  in. 
long:  fls.  in  a  simple  raceme,  few  to  several:  berry 
M  in.  through.  Bogs  and  moist  soil  in  the  northern  U. 
S.  and  Asia.    B.B.  1:430. 

BB.  Plant  with  many  Ivs. 
racemdsa,  Desf.  Figs.  2330,  2331.  Rootstock  rather 
stout;  stem  1-3  ft.  high:  Ivs.  3-6  in.  long,  oblong-lan- 
ceolate or  oval,  sessile  or  nearly  so:  fls.  numerous,  in 
a  panicle:  berry  34^  in.  through.  In  shaded  or  partly 
shaded  places  throughout  the  greater  part  of  the  U.  S. 
B.B.  1:429.    A.G.  13:519. 

AA.  Fruit  black,  or  green  and  black. 

B.  Pedicels  2-7  lines  long. 

sessilifdlia,  Nutt.     Rootstock    slender:    stem  1-2  ft. 

high,  slender:   Ivs.  2-6  in.  long,  lanceolate,  acute,  flat 

and  spreading:  raceme  open,  sessile  or  short-peduncled: 

berry  3-5  lines  through.    Early  summer.    Pacific  states. 

BB.  Pedicels  1-2  lines  long. 
Stell^ta,  Desf.    Very  near  to  S.  sessilifolia:  Ivs.  usu- 
ally folded  and  ascending  :    raceme  shorter  and  more 
crowded.    May,  June.    Moist  soil,  throughout  the  greater 
part  of  the  U.  S.    B.B.  1:430.  y.  W.  Barclay. 

SMILAX  (ancient  Greek  name).  Lilidcece.  A  genus 
of  about  180  species  very  widely  distributed  over  the 
world,  usually  woody  climbers,  which  ascend  by  means 
of  the  coiling  appendages  of  the  petiole;  sometimes 
shrubs  or  rarely  herbaceous  perennials,  with  slender 
twigs  :  rootstocks  usually  large  and  often  tuberous: 
lower  Ivs.  reduced  to  scales;  the  upper  simple,  3  or 
rarely  several-nerved,  often  evergreen:  fls.  usually  nu- 
merous, rather  small,  dioecious,  in  axillary,  sessile  or 
peduncled  umbels  :  pedicels  nearly  equal  in  length  : 
berries  usually  globose,  1-4-seeded. 

There  are  17  species  native  of  the  U.  S.,  nearly  all  of 
which  are  useful  wild  garden  plants,  having  glossy  at- 
tractive foliage.  The  last  three  noted  below  have  been 
offered  by  collectors.  For  Smilax  of  florists,  see  As- 
paragus medeoloides. 

A.    livs.  usually  variegated.   Exotic  species. 
B.    Plant  climbing. 
argyr^a,  Lind.  &  Rod.    Tender  foliage  plant:    stem 
wiry,  slender,  armed  with  short,  stout  thorns:   Ivs.  lan- 
ceolate, becoming  8-10  in.    long,  dark    green, 
blotched   with  gray,  3-nerved,   short -petioled. 
Bolivia.    I.H.  39: 152. -According  to  G.F.  8:305 
the    above    species   is   a  robust    healthy   plant 
doing    well    in    a    moderate    temperature    and 
quickly    forming    ornamental    specimens.      It 
should  be  given  a  rich,  fibrous  soil  and  a  light 
and  sunny  position.    It  may  be  propagated  by 
half-ripe  cuttings  of  the  side  shoots  with  2-3 
eyes  inserted  in  a  moderately  warm  bed. 

BB.    Plant  partially  climbing. 

dspera,  Linn.  A  half-hardy  shrub  often 
somewhat  scandent,  imarmed  or  with  spines: 
Ivs.  ovate-deltoid  or  lanceolate,  1/^-6  in.  long, 
usually  blotched  with  white,  5-9-nerved:  fls. 
white,  sweet-scented,  inmany-fld.  umbels:  ber- 
ries %  in.  thick,  usually  3-seeded  and,  accord- 
ing to  J.  D.  Hooker,  bluish,  while  Franceschi 
mentions  them  in  his  catalogue  as  shining  red. 
,ars.  S-  Eu.  to  India.    Gn.  28,  p.  615. 

AA.    Lvs.  green.    Native  species. 

B.    Ste7n  herbaceous. 

herbtlcea,  Linn.  A  hardy  perennial  with  a  somewhat 
procumbent  or  climbing  branched  annual  stem  4-6  ft. 
high,  unarmed:  lvs.  ovate  to  lanceolate  acute  to  cuspi- 
date, obtuse  or  cordate  at  the  base,  long-petioled,  7-9- 
nerved :  umbels  15-80-fld.,  loTig-]M'du!K'led:  fls.  carrion- 
scented  when  open:  berry  bluish  black,  ^i  in.  thick. 
Apr. -.Tune.  In  woods  or  fields  throughout  the  greater 
part  of  tlie  U.  S.    B.B.  1:439. 
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BB.  Stem  woody. 
C.  Foliage  evergreen. 
laurifdlia,  Linn.  Stem  stout,  hiKh-clirabing,  armed 
with  straight  prickles:  branches  an{,'led,  mostly  un- 
armed :  Ivs.  leathery  elliptic  or  ohlons-laiiceolate,  ."!- 
merved  :  umbels  fi-30-fld.,  on  short,  stout  peduncles: 
■berries  black,  ovoid.    N.  J.,  south  and  west  to  Ark. 


\\C\  -^ 

2331.    Smilacina  racemosa  (X  /^). 

CO.  Foliage  deciduous. 
W&lteri,  Pursh.  Stem  climbing,  angled,  prickly  be* 
low:  branches  unarmed:  Ivs.  ovate  to  ovate-lanceolate 
obtuse  or  abruptly  acute,  5-7-nerved:  umbels  6-15- fid., 
on  short  peduncles:  berries  coral-red  or  rarely  white. 
Wet  soil,  N.  J.  to  Pla.  west  to  Mississippi  river.  B.B. 
1=442.  F.W.Barclay. 

SMOKE  TEEE.     Rims  Cotinus. 

SMUT.  A  prevalent  disease  of  many  cultivated  cereal 
grasses  and  other  plants  caused  by  the  attack  of  a 
fungus  of  the  class  ustilagineje,  sometimes  producing 
swellings  on  various  parts  of  the  host,  the  swellings 
being  eventually  filled  with  brownish  or  blackish  spores 
known  as  chlamydospores,  which  emerge,  as  a  fine  dust- 
like powder,  when  the  outer  membrane  of  the  hyper- 
trophic tissues  bursts  or  cracks.  The  smut  on  Indian 
•corn  may  be  taken  as  typical.  The  disease  usually  ap- 
pears first  on  the  leaves,  afterwards  at  the  junction  of 
leaf-sheath  and  blade;  finally  the  ear  of  corn  is  attacked, 
and  the  tassel.  On  the  leaves  blisters  are  found;  on 
the  ear,  large,  whitish  polished  swellings  appear.  As 
the  spores  mature,  the  swellings  become  darker  in 
color,  and  the  inclosing  membrane  finally  ruptures,  ex- 
posing the  dark  olive-green  mass  of  spores.  Unlike 
most  other  cereals,  maize  can  be  inoculated  at  any  age. 
Several  smuts  have  been  described;  viz.,  loose  smut 
of  oats  (Ustilago  avenm),  maize  and  teosinte  smut 
(  Ustilago  zeif),  stinking  smut  of  wheat  (  Til  let  ia  tritici), 
rye  smut  (Urocystis  occulta),  onion  smut  (  Urocystis 
cepula>),  and  colchicum  smut  (LTrocy.«:tis  colchiri).  For 
an  account  of  the  grain  smuts,  see  Swingle,  Farmers' 
Bull.  7.5,  U.  S.  Dept.  Agric.      Jqhn  W.  Hakrhberger. 

SNAILS.     See  Caterpillars  and  Worms. 


SNAKE  CUCUMBEE.     A  form  of  Cucumis  Mela. 

SNAKE  GOUED.     See  Trichosanthes. 

SNAKEHEAD.     CJielone. 

SNAKEEOOT.  Black  S.  Cimirifuga  racemosa  and 
iSaiiicHla  Marilandirii.  Button  S.  Liutris.  Canadian 
S.  is  Asarinn.  Seneca  S.  I'olygala  Senega.  White  S. 
ijupatori>iin   iigerateroides. 

SNAKE'S  BEAED.  Ophiopognn.  Snake's  Head  Iris. 
JBermodactylus.  .Snake's  Head  Lily.  Fritillaria 
Meleagris. 

SNAKE'S  MOUTH.     Pogonia. 

SNAKE'S  TONGUE.     Ophioglossum. 

SNAPDEAGON  is  Antirrhimim. 

SNEEZE  WEED.     Helenium. 

SNEEZEWOOD.     See  Ptwrorylon. 

SNEEZEWOET  is  Achillea. 

SNOWBALL  TEEE.      riburnum  Opulus. 

SNOWBEEEY.  Consult  Chiococca  and  Chiogenes; 
also  Sy tiiph oricarpus . 

SNOWDEOP.     See  Galanthus. 

SNOWDEOP  TEEE.     Halesia. 

SNOWFLAKE.     Lencojmn. 

SNOW  FLOWEE.     Chionanthus. 


SNOW  GLOEY.     Chionndoxa. 

SNOW-ON-THE-MOUNTAIN. 

nata. 


Euphorbia     margi- 


SNOW  PEAE.     Pyrus  nivalis. 
SNOW  TEEE.     Pyrus  nivalis. 
SNOW  WEEATH.     Neviusia  Alabamensis. 
SOAP  BAEK  TEEE.     Quillaja  Saponaria. 
SOAP  BEEEY.     Sapindus. 
SOAP  BULB.     Chlorogalnm. 
SOAP-PLANT.     See  Chlorogalum. 
SOAPWOET.     Saponaria  officinalis. 

SOBOLfiWSKIA  (after  G.  Sobolewski,  Russian  bota- 
nist). Cruciferce.  About  2  species  of  Asiatic  annual  or 
biennial,  erect,  branching  herbs,  with  long-petioled, 
roundish,  coarsely  serrate  leaves  and  white  flowers 
borne  in  numerous  corymb-like  racemes:  silique  cla- 
vate,  compressed  or  nearly  terete,  curved,  coriaceous, 
inflated  at  the  apes,  1-celled,  1-seeded. 

clavata,  Fenzl.  Basal  Ivs.  reniform-cordate,  the  up- 
per nearly  sessile:  silique  23^  lines  long  by  1%  lines 
wide.    May.  — Offered  by  John  Saul  in  1893. 

F.  W.  Barclay. 

SOBEALIA  (after  Fr.  Mart.  Sobral,  a  Spanish  bota- 
nist). Orchiddcece.  This  is  a  genus  of  extremely  hand- 
some orchids  with  a  very  distinct  habit.  The  plants 
have  slender,  reed-like  stems  clothed  with  leaves 
throughout  their  entire  length.  The  stems  are  tufted, 
forming  bushy  plants  varying  in  height  according  to 
the  species.  The  flowers  are  among  the  largest  of  the 
orchids,  those  of  S.  macrantha  attaining  a  diameter  of 
9  in.  across  the  sepals.  They  are,  however,  very  fuga- 
cious, fading  a  few  days  after  opening.  Lvs.  with 
sheathing  bases,  plicate-venose:  fls.  membranaceous, 
few,  in  short,  terminal  racemes,  or  solitary;  sepals  and 
petals  spreading:  labelhim  convolute  around  the  column, 
terminal  portion  large,  undulate,  often  fimbriate,  smooth 
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or  with  longitudinal  ridges;  column  slender;  pollinia 
8.  About  30  species,  inhabiting  the  mountains  of 
Mexico  and  tropical  America.  The  following  account 
comprises  the  species  that  appear  to  be  in  the  American 
trade,  but  others  are  to  be  found  in  the  collection  of 
fanciers,  as  /S.  Lilinstrum,  Lindl.,  with  large  white 
yellow-veined  fls. ;  S.  Wilsoni,  Rolfe,  with  large  white 
fls.  shaded  with  rose  and  spotted  with  purple  ;  also 
various  forms  of  »S'.  macrantha,  as  vars.  nana,  pur- 
purea and  alblda.  Heinrich  Hasselbring. 

Sobralias  are  charming  orchids,  and  where  room  can 
be  given  to  large  plants  they  well  repay  the  space  and 
care  they  require.  Many  of  them,  to  be  .sure,  are  very 
fugacious  in  their  blooming,  some  lasting  only  a  day, 
but  nearly  all  of  them  make  up  for  this  by  a  succession 
of  flowers  which  is  more  or  less  rapid.  The  individual 
blossoms  are  of  a  size  to  equal  almost  any  orchid  flower, 
and  quite  as  graceful  in  their  general  appearance  — far 


2332.   Sobralia  macrantha  (X  J^). 

more  graceful  than  most  Cattleyas  even.  Where  space 
for  large  and  bushy  plants  can  be  afforded,  some  of  the 
Sobralias  will  prove  most  charming  plants,  having  the 
double  advantage  of  presenting  in  a  well-grown  plant 
not  only  beautiful  blossoms  but  a  subject  which  is  thor- 
oughly good-looking  as  a  foliage  plant.  They  also  have 
the  added  advantage  of  being,  in  most  instances,  of 
rather  easy  culture.  Given  a  suitable  soil  and  a  liberal 
supply  of  water  they  are  almost  sure  to  grow  and  bloom, 
although  they  will  do  better  if  they  are  given  their 
time  for  rest,  when  less  water  is  allowed  without  per- 
mitting the  material  about  the  roots  ever  to  become 
quite  dry. 

The  flowers  of  many  Sobralias  are  very  fugacious, 
some  lasting  only  one  day,  but  nearly  all  of  the  varie- 
ties make  up  for  this  fault  by  a  succession  of  flowers 
more  or  less  rapid  through  a  blooming  period  of,  in 
some  instances,  many  weeks.  In  size  the  individual 
blossoms  vary  from  that  of  an  ordinary  Cattleya  labiata 
to  one  scarcely  an  incli  and  a  half  across,  and  the  plants 
themselves  present  as  great  variety,  ranging  from  such 
as  S.  frayrans,  which  grows  less  than  a  foot  higli,  to 
that  giant  of  the  tribe  ;S'.  Cnltleya,  which  will  reach  a 
height  of  nearly  ten  feet.     They  also  give  as  much  va- 


riety in  their  coloring,  ranging  from  a  shade  of  laven- 
der which  is  almost  a  blue  through  different  shades  of 
purple  to  the  rich  claret  color  of  iS'.  Lowii,  and  from 
yellow  to  the  purest  white.  F.  J.  Le  Moyne. 

A.  Fls.  white  {see  also  IVos.  4  and  6)..l.  leucoxantha 
AA.  Fls.  yellow. 

B.  Height  2  ft 2.  xantholeuca 

BB.  Height  1  ft 3.  fragrans 

AAA.  Fls.  chiefly  purple  or  rose 4.  macrantha 

5.  Brandtiae 

6.  Fenzliana 

7.  Holfordii 

8.  Cattleya 

9.  Lowii 

1.  leucoxdntha,  Reichb.  f.  Stems  tufted,  3  ft.  high,, 
spotted:  Ivs.  4-C  in.  long,  lanceolate,  acuminate:  fls. 
6-7  in.  across;  sepals  linear-lanceolate,  spreading  and 
recurved,  white;  petals  shorter,  oblong,  undulate  above, 
also  pure  white;  labellum  with  a  ventricose  tube;  limb 
large,  circular,  notched  in  front  and  the  margin  irregu- 
larly lobulate  and  wavy,  throat  golden  yellow,  with  a 
few  brownish  stripes.  Aug.  Costa  Rica.  B.M.  7058. 
R.B.  23:205.    J.H.  111.33:77. 

2.  xantholetiea,  Reichb.  f.  Stems  about  2  ft.  high, 
tufted:  Ivs.  spreading  and  drooping,  lanceolate,  6-7  in. 
long,  with  speckled  sheaths:  fls.  solitary,  lemon-yellow,, 
with  a  deeper  shade  on  the  lip:  sepals  linear-lanceolate, 
spreading  and  recurved  ;  petals  similar  but  shorter; 
blade  of  the  labellum  orbicular,  crisp  and  undulate, 
margin  crenate.  Guatemala.  B.M.  7.3.32.  R.H.  1890:12. 
G.C.  III.  5:9.  Gn.  22:366. -A  species  with  flowers  about 
as  large  as  S.  macrantha ,  but  plants  of  more  compact 
habit. 

3.  fra^ans,  Lindl.  A  small  species  with  stems  about 
1  ft.  high:  Ivs.  1  or  2,  oblong-lanceolate,  4-5  in.  long: 
fls.  2-3  on  a  long  peduncle,  about  2  in.  long,  pale  sulfur- 
yellow  ;  sepals  (ililonti-.  s]ii-('ailiiig;  petals  similar  but 
erect;  middle  lobe  of  the  lalxllutn  timbriate  on  the  mar- 
gin and  having  many  flmbriated  crests.  Columbia. 
B.M.  4882. -One  of  the  smallest  of  the  genus. 

4.  macrdntha,  Lindl.  Fig.  2332.  Stems  tufted,  reed- 
like, 4-7  ft.  high,  leafy  all  the  way  up:  Ivs.  broadly  lan- 
ceolate to  oblong-lanceolate,  long-pointed,  8-10  in.  long: 
fls.  several  at  the  ends  of  the  stems,  rose-purple,  with 
the  front  of  the  labellum  deep  purple;  sepals  linear- 
oblong,  4>2  in.  long,  reflexed  and  twisted  ;  petals 
broader,  oblong,  wavy  above;  labellum  5  in.  long,  with 
the  expanded  portion  almost  circular,  3  in.  across  and 
2-lobed  at  the  apex,  very  wavy;  tube  long,  whitish  with- 
in, with  a  yellow  stain  in  the  throat  and  several  thin 
yellow  ridges.  May -July.  Mexico  and  Guatemala. 
B.M.  4446.  F.S.  7:669.  P.M.  14:241  (var.).  G.M. 
31:559.    Var.  Kienastiana  (var.  alha)  has  white  fls. 

5.  Brdndtiae,  Krzl.  Stems  3  ft.  high:  Ivs.  lanceolate, 
acuminate,  8  in.  long:  fls.  purple-rose,  paler  outside, 
with  the  labellum  darker  and  having  a  yellow  disk ; 
sepals  linear;  petals  twice  as  wide;  middle  lobe  of  the 
labellum  very  broad,  divided  into  2  diverging,  rather 
acute  lobes;  anther-bed  with  a  long  recurved  horn  on 
each  side.  Resembles  a  medium-sized  S.  macrantha, 
distinguished  by  the  long  horns  of  the  column,  and 
black  spots  (not  hairs)  on  the  leaf -sheaths.     S.  Amer. 

6.  Fenzliana,  Reichb.  f.  Stems  slender:  sheaths 
blackish,  asperulate:  Ivs.  oblong,  acutish:  fls.  rose- 
colored;  sepals  oblong,  acute;  petals  obovate-cuneate, 
three-fourths  as  long  as  the  sepals;  labellum  spreading, 
front  portion  ovate,  notched,  crenulate;  horns  of  the 
column  equaling  the  anther.  Nicaragua.  — Var.  dlba, 
Hort.,  has  pure  white  flowers. 

7.  H61fordii,  Sander.  Plants  of  dwarf  habit:  fls.  rose- 
carmine,  deeper  in  the  lip,  shading  to  whitish  in  the 
throat.    Habitat  not  stated  by  Sander. 

8.  Cattleya,  Reichb.  f.  Stem  stout:  Ivs.  oblong,  acu- 
minate, plaited,  bearing  several  lateral  chisters  of 
strong,  thick  fls.  of  a  firm  fleshy  texture,  with  purplish 
brown  sepals  and  petals  and  a  puri)lish  lip,  with  a 
white  column  and  three  yellow  lines  over  the  center  of 
the  lip.    Colombia. 
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!).  L6wii,  Rolfe.  An  imperfectlj'  known  species  in- 
troduced iibout  1892  from  Colombia.  It  grows  about 
1>2  ft.  high  and  has  fls.  of  a  bright  uniform  purple. 

The  following  trade  names  are  not  accounted  for  :  5.  inag- 
nifica.—!!).  PfauU.—S.  virylndlis. 

Heinrich  Hasselbrinq. 

SOIL.  The  soil  is  a  superficial  covering  of  the  earth's 
crust,  more  or  less  well  adapted  to  the  growth  of  plants. 
It  is  usually  only  a  few  inches  thick.  Below  this  is  a 
subsoil  often  differing,  especially  in  humid  climates, 
from  the  soil  proper  in  color,  texture,  or  chemical  com- 
position. A  verj^  striking  definition  has  been  suggested 
by  Sir  John  B.  Lawes,  who  considered  the  soil  to  be 
rotten  subsoil,  and  the  sul)soil  rotting  rock.  The  term 
soil  is  occasionally  used  in  a  more  comprehensive  way 
to  include  both  the  soil  and  the  subsoil. 

The  soil  adapted  to  the  growth  of  the  higher  plants 
consists  of  fragments  of  rocks  or  minerals,  organic 
matter,  soil  solution,  and  a  soil  atmosphere.  The 
mineral  fragments  vary  in  size  from  the  finest  clay 
particles  to  gravel  and  even  boulders.  The  organic 
matter  is  derived  from  low  organisms,  from  previous 
vegetation,  or  from  growing  plants;  as  also  from  stable 
manure,  and  occasionally  fish  or  animal  matter  added 
to  the  soil  by  man.  The  soil  solution  consists  of  water 
carrying  dissolved  substances  derived  from  the  soil 
grains  and  from  the  organic  matter,  as  well  as  from 
fertilizing  materials  artificially  applied,  and  constitutes 
a  nutrient  solution  from  which  the  plant  derives  its 
mineral  constituents.  The  soil  atmosphere  differs  from 
the  ordinary  atmosphere  above  the  soil  in  being  richer 
in  carbon  dioxid  and  nitrogen,  and  containing  more 
water  vapor  and  less  oxygen. 

In  origin  there  are  two  main  classes  of  soils:  seden- 
tary soils,  formed  by  the  disintegration  and  decomposi- 
tion of  rocks  in  place;  and  transported  soils,  including 
those  of  alluvial,  glacial  and  aeolian  origin.  The  word 
alluvial  is  here  used  to  include  all  water-transported 
material;  the  tenn  is,  however,  frequentlj^  used  in  a 
more  specific  sense  to  indicate  the  recent  flood  deposit 
of  rivers. 

Soils  are  classified  according  to  their  origin  and  their 
mechanical  and  chemical  composition  and  properties. 
Genetically,  they  are  classified  according  to  the  rock 
from  which  they  are  derived,  as  granite  soil,  lime- 
stone; or  according  to  the  manner  of  their  origin,  as 
alluvial,  lacustrian  or  drift.  Mechanically,  they  are 
classified  broadly  into  stony,  gravelly,  sandy,  sandy 
loam,  loam,  clay  loam,  clay,  adobe,  black-waxy,  or, 
according  to  some  other  physical  property;  chemically, 
into  calcareous,  humus,  alkali,  and  according  to  other 
striking  chemical  features.  In  the  soil  survey  of  the 
U.  S.  Department  of  Agriculture  a  local  name  is  adopted 
for  each  type  under  which  the  specific  characters  are 
given;  examples  of  this  are  Hartford  sandy  loam,  Nor- 
folk sand,  San  Joaquin  adobe,  Glendale  loess. 

The  physical  properties  of  soils  concern  the  size  and 
arrangement  of  the  particles,  and  the  relation  of  these 
to  each  other  and  to  the  organic  matter;  also  the  soil 
atmosphere,  the  soil  moisture,  and  the  physical  forces 
of  heat  and  gravitation.  In  these  there  is  an  intimate 
relation  with  physiography  or  the  form  and  exposure  of 
the  surface  of  the  land,  as  well  as  to  climatology. 

There  are  undoubtedly  constant  physical  changes 
going  on  in  the  soil,  as  well  as  chemical  changes,  which 
have  much  to  do  with  the  best  development  of  vegeta- 
tion. The  soil  moisture  may  be  looked  upon  as  a 
nutrient  solution  dissolving  its  material  from  the  diffi- 
cultly soluble  compounds  in  the  soil  and  from  fertilizers 
artificially  applied.  The  amount  of  substances  in  solu- 
tion varies  with  the  moisture  content  and  with  the  way 
moisture  is  supplied  to  the  soil.  The  dissolved  sub- 
stances, naturally  present  in  the  soil  or  derived  from 
fertilizers,  influence  the  solubility  of  the  soil  compo- 
nents, rendering  them  more  or  less  soluble  according  to 
their  nature  and  existing  conditions.  It  is  probable 
that  there  is  a  normal  weathering  of  the  soil  material 
which  produces  a  certain  concentration  in  the  soil  solu- 
tion which  will  be  maintained  on  the  gradual  withdrawal 
of  nutrient  material  by  the  plant.  However,  this 
natural  weathering  is  often  not  sufficient  in  amount  to 
produce  the  yield  and  quality  of  crops  desired,  and  tliis 
msiy  be  increased  bv  methods  of  cultivation  and  fertili- 


zation so  that  crops  may  annually  remove  larger  quan- 
tities of  nutrient  substances  without  any  particular 
exhaustion  to  the  soil. 

It  is  certain  that  these  nutrient  materials  do  not  ac- 
cunuilate  to  any  considerable  extent  in  soils  in  humid 
countries,  as  they  are  liable  to  be  leached  away  and  also 
to  recombine,  forming  difficultly  soluble  compounds 
with  the  material  of  the  soil  grains.  A  soil  is  in  good 
heart  or  good  condition  when  the  physical  conditions, 
such  as  the  water  supply,  soil  atmosphere  and  tempera- 
ture relations,  are  favorable,  and  when  the  weathering 
of  the  material  is  sufficient  to  furnish  an  abundant  and 
constant  nutrient  solution  in  the  soil  moisture. 

One  of  the  most  potent  agents  in  the  weathering  of 
soils  is  the  organic  material  contained.  This  is  unques- 
tionably due  largely  to  the  amount  of  carbon  dioxid 
formed,  which  renders  many  of  the  nutrient  matters 
much  more  soluble.  Moreover,  the  organic  matter  forms 
a  culture  medium  for  bacteria,  ferments  and  the  vari- 
ous organized  and  unorganized  agents  which  assist  in 
breaking  down  the  organic  material,  and  facilitate  as 
well  the  weathering  of  the  other  soil  components.  Soils 
in  general  have  remarkable  power  of  absorbing  on  the 
surface  of  the  soil  grains  vast  quantities  of  carbon 
dioxid,  ammonia  and  other  gases,  and  of  other  nutrient 
materials,  which  while  soluble  and  actually  dissolved, 
do  not  readily  diffuse  out  into  the  solution  between  the 
soil  grains. 

The  influence  of  fertilizers  is  therefore  twofold:  the 
direct  addition  of  plant-food  for  the  immediate  use  of 
plants,  and  the  action  of  the  fertilizing  components 
upon  the  solubility  of  the  otherwise  difficultly  soluble 
compounds  in  the  soil.  There  are  other  offices  which 
are  very  strikingly  shown  in  the  case  of  lime.  This 
substance  when  in  the  form  of  either  caustic  or  slaked 
lime  corrects  the  acidity  which  is  very  often  present  in 
soils.  It  changes  the  structure  of  soils.  It  renders 
some  of  the  soil  components  much  more  soluble,  espe- 
cially when  the  lime  is  in  the  form  of  the  sulfate  or 
gypsum,  and  it  has  undoubtedly  a  physiological  role 
which  enables  the  plant  to  assimilate  larger  quantities 
of  other  nutrient  matters  even  in  amounts  which  would 
be  detrimental  if  the  lime  salt  were  not  present  in  ex- 
cess. 

The  principal  objects  of  the  cultivation  of  the  soil  are 
to  secvire  proper  aeration,  to  conserve  the  moisture  sup- 
ply, and  to  improve  the  drainatre.  The  irrigation  and 
artificial  drainage  of  soils  are  treated  elsewhere. 
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2333.  How  the  gardener  makes  his  soil,  by  letting  it 

decay  in  piles. 

The  larger  pile  is  composed  of  sods. 

The  physical  properties  of  texture  and  structure,  that 
is,  the  size  and  arrangement  of  the  soil  grains,  have  a 
greater  practical  importance  with  field  crops  and  the 
relation  of  crops  to  soil  under  extensive  cultivation  than 
upon  horticultural  crops  either  in  the  field  or  green- 
house, where  intensive  methods  are  used.  Particularly 
in  the  eastern  states,  where  the  natural  rainfall  is  re- 
lied upon  for  the  water  supply,  these  physical  proper- 
ties have  great  influence  in  determining  the  relation  of 
crops  to  soils.    This  is  due  in  large  part  to  the  influence 
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of  the  physical  properties  upon  the  water  supply,  and 
the  commercial  values  of  many  soils  are  dependent 
largely  upon  this  one  condition.  This  is  notably  the 
case  with  the  early  truck  crops,  with  corn,  wheat  and 
grass  lands,  and  with  special  products  such  as  celery, 
cranberries  and  other  horticultural  crops.  With  inten- 
sive cultivation,  however,  the  flavor,  appearance,  tex- 
ture and  general  quality  of  the  crop  assume  greater 
commercial  importance,  and  even  with  intensive  meth- 
ods these  are  largely  influenced  by  the  character  of  the 
soil.  This  is  shown  in  a  striking  manner  in  the  locali- 
zation of  certain  interests,  even  under  the  most  inten- 
sive system  of  agriculture,  such  as  the  production  of 
the  fine  lettuce  around  Boston,  of  the  carnations,  vio- 
lets, tomatoes  and  roses  in  other  districts.  With  the 
present  specialization  in  these  lines,  it  is  not  only  neces- 
sary that  one  should  have  a  knowledge  of  the  methods 
of  cultivation,  but  should  have  the  proper  soil  condi- 
tions as  well  as  suitable  climatic  conditions;  and  to 
such  an  extent  has  this  specialization  been  carried  that 
different  varieties  of  roses,  for  example,  are  best  grown 
in  different  localities  where  the  soils  are  slightly  differ- 
ent. These  matters  must  be  realized  by  the  horticultur- 
ist in  order  to  attain  the  highest  degree  of  success  in 
any  particular  undertaking.  Milton  Whitney. 

Soils  for  Potting.  — Strictly  speaking,  there  are  but 
two  distinct  kinds  of  soils,  though  there  are  several 
modifications  or  physical  differences  in  both.  These  are 
mineral  soils  and  organic  soils  or  peat.  Peat  is  formed 
in  temperate  climates  by  the  accumulation  of  vegetable 
matter  in  swamps,  or  in  some  parts  of  the  world  under 
peculiar  atmospheric  conditions  (see  Peat).  Mineral 
soils,  which  cover  the  greater  portion  of  the  earth's 
surface,  are  formed  by  the  disintegration  of  rocks  and 
stones  through  the  agency  of  water,  frost  or  the  atmos- 
phere. Peaty  soils  are  composed  almost  entirely  of 
vegetable  matter,  with  but  little  mineral  matter.  Min- 
eral soils  are  just  the  reverse.  The  physical  differences 
in  peat  are  practically  reduced  to  two;  viz.,  the  ab- 
sence or  presence  of  fiber.  The  physical  differences  in 
mineral  soils  vary  considerably  from  almost  pure  clay 
to  almost  pure  sand;  indeed,  the  mechanical  (or  physi- 
cal) analysis  of  mineral  soils  is  based  largely  upon  the 
proportions  of  clay  and  sand.  The  following  table, 
taken  from  Tanner's  "First  Principles  of  Agriculture," 
is  self-explanatory: 

Name  of  soil  Percentage  of  sand 

Sand 80  to  100 

Sandy  loam 60  to    80 

Loam 40  to    60 

Clay  loam 20  to    40 

Clay 0  to    20 

It  will  be  seen  that  when  the  proportions  of  sand  and 
clay  are  equal  or  nearly  so,  the  soil  is  then  termed  loam. 
Should  clay  or  sand  predominate  it  is  then  spoken  of  as 
a  clay  loam,  or  sandy  loam.  If  other  substances,  such 
as  lime  or  gravel,  be  present,  the  soil  is  then  termed  a 
calcareous  or  a  gravelly  soil. 

The  composition  of  soils  can  be  still  further  known 
by  chemical  analysis,  but  to  the  average  gardener  this  is 
not  necessary.  Moreover,  it  is  .an  operation  of  great 
nicety  and  one  that  requires  an  experienced  chemist  to 
perform.  The  chemical  constituents  which  plants  derive 
from  the  soil  are  present  in  most  soils,  though  in  vary- 
ing degree,  but  they  are  sure  to  be  present  in  ample 
quantity  in  the  potting  soil  selected  by  an  experienced 
gardener.  The  air  and  water'  may  furnish  as  much 
as  98  per  cent  of  the  material  with  which  the  plant 
body  is  built  up  in  some  cases,  and  only  the  remaining 
2  per  cent  be  strictly  derived  from  the  soil.  The  three 
most  important  nutrient  elements  are  nitrogen,  phos- 
phoric acid  and  potash.  Of  the  three,  nitrogen  is  the 
most  important,  but  all  are  present  in  varying  degrees 
in  most  natural  manures.  Moreover,  nitrogen  composes 
four-fifths  of  the  atmosphere  and  the  soil  absorbs  it 
chemically  through  tlie  action  of  bacteria  when  the  soil 
is  in  good  pliysical  condition.  Hence  the  importance  of 
remembering  .'dways  that  air  in  the  soil  is  as  important 
as  water.  Sorauer,  in  his  "Physiology  of  Plants,"  page 
56,  says:  "The  ideal  condition"  of  a  soil  is  one  in  which 
it  resembles  a  sponce,  and  in  which  it  will  retain  the 
greatest  amount  of  nutritive  substances  and  water  with- 


out losing  its  capacity  for  absorbing  air."  Therefore  it 
will  readily  be  seen  that  the  physical  condition  of  soil  is- 
far  more  important  to  the  gardener  than  the  chemical. 

Mineral  soils  vary  according  to  locality,  but  when  the 
topography  of  any  particular  locality  is  of  a  hilly  or 
mountainous  character,  the  different  variations  or  phys- 
ical differences  may  often  be  found  within  the  radius 
of  a  mile.  The  capacity  of  soils  to  retain  moisture  va- 
ries considerably.  A  clay  loam  is  far  more  retentive  of 
moisture  than  a  sandy  loam.  The  experienced  gardener 
therefore  selects  a  clay  loam  for  his  strong-rooting, 
large-leaved  tropical  plants,  because  transpiration  is  sa 
much  greater  in  these  plants.  For  a  general  collection 
of  greenhouse  and  small-growing  tropical  plants  he 
selects  a  good  loam.  For  cacti,  agaves  and  other  succu- 
lent plants  which  will  not  take  as  much  water  at  all 
seasons  as  other  plants,  he  selects  a  sandy  loam.  For 
ferns,  most  of  the  Ericaceae  and  Gesneracete  he  selects, 
peat;  while  for  nepenthes,  orchids,  bromeliads  and  the 
epiphytic  aroids  he  selects  fern  or  kalmia  root.  Other 
materials  which  a  gardener  should  always  have  on  hand 
when  he  has  a  large  and  varied  collection  of  plants  are: 
leaf-mold,  which  is  made  by  collecting  leaves  and  stor- 
ing for  at  least  two  years,  turning  them  over  occasion- 
ally to  facilitate  decay;  living  or  fresh  sphagnum  moss; 
sand;  charcoal,  and  some  convenient  manures,  such  as 
pulverized  sheep  manure  and  bone  meal. 

Growing  plants  in  pots  is  very  different  from  grow- 
ing them  in  borders  or  the  open  ground.  In  pots,  espe- 
cially the  larger  sizes,  the  capacity  of  the  soil  for  ab- 
sorbing air  is  in  a  great  measure  restricted;  therefore, 
the  experienced  gardener  digs  the  turf  onlj'  from  good 
pasture  or  meadow  land,  so  that  it  shall  be  full  of  the 
fibrous  roots  of  the  grass.  Soils  containing  fiber  will 
absorb  air  much  more  freely  than  that  without  fiber. 
But  before  using  the  turf  for  potting  it  should  be  placed 
in  square  piles,  turf  downwards,  for  at  least  six  months- 
in  order  to  kill  the  grass  and  all  vegetable  life.  Fern 
root  should  also  be  collected  and  stored  the  same  length 
of  time  in  order  to  kill  out  the  ferns.  Fig.  2333.  Raw 
and  very  coarse  soils  are  usually  sifted  before  used  for 
most  greenhouse  plants.  Shallow  sieves  are  used  for 
this  purpose.    Fig.  2334. 


2334.    Sieves  for  sifting  or  riddling  soils. 

Except  for  sowing  seeds  and  for  potting  seedlings 
and  freshly  rooted  cuttings,  thoroughly  decayed  and 
homof^eneous  soils  should  not  be  sifted,  but  should  be 
broken  into  small  lumps,  as  the  small  lumps  assist  ma- 
terially in  ai'rating  the  soil.  If  the  soil  is  sifted  too 
much  it  becomes  very  fine,  packs  close  and  allows  too 
little  aeration.  Leaf-mold  is  decayed  vegetable  matter, 
or  humus.  It  may  have  little  manurial  value,  but  is  used 
by  gardeners  to  make  soils  "light"  or  spongy.  For  most 
young  plants  a  good  proportion  added  to  the  soil  is  ex- 
cellent, as  it  encourages  root  growth. 

Sand  is  the  best  medium  for  rooting  cuttings  of  the 
majority  of  plants.  It  Is  also  added  to  soils  to  increase 
their  porosity,  especially  when  potting  very  young 
plants.  Silver  sand  is  best  for  all  purposes  because  it 
contains  less  oxides  than  red  or  yellow  sands. 


SOIL 

In  potting  plants,  experienced  gardeners  make  pot- 
ting mixtures  or  add  a  variety  of  materials  to  the  soil 
to  suit  the  requirements  of  dilferent  plants.  For  young 
seedlings  or  for  freshly  rooted  cuttings,  the  compost 
should  be  of  a  light  and  porous  nature,  but  as  plants 
increase  in  size  and  vigor  a  heavier  and  richer  mixture 
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2335.  Solandra  grandiflora  (X  1-5). 

is  usually  given,  that  is,  if  plants  are  to  be  grown  on  as 
specimens;  but  the  proportion  of  nutrient  substances 
used  in  a  potting  mixture  should  be  determined  by  the 
vigor  of  the  plants.  It  is  always  better  to  use  too  little 
plant-food  than  too  much;  if  too  much  is  used  it  often 
becomes  available  faster  than  the  roots  of  plants  can 
absorb  it,  and  hence  causes  organic  acids  to  form  in  the 
soils  which  are  fatal  to  the  roots  of  most  plants.  Many 
amateur  plant  -  growers  in  their  over-anxiety  to  grow 
fine  plants  make  this  fatal  mistake. 

In  most  gardens  the  greenhouse  space  is  limited,  and 
a  gardener  cannot  always  develop  his  plants  to  their 
fullest  capacity  or  he  has  to  reduce  his  variety  and 
numbers.  For  instance,. we  used  to  grow  fancy  pelargo- 
niums three  and  four  feet  in  diameter,  but  we  found  we 
either  had  to  grow  smaller  specimens  or  reduce  the  va- 
riety of  our  collections.  This,  then,  determines  in  the 
mind  of  an  experienced  gardener  the  composition  of  his 
potting  mixtures.  His  aim  should  be  to  grow  the  finest 
possible  specimens  in  the  smallest  possible  pots  and 
space,  and  all  the  cultural  details  given  by  the  writer 
in  this  Cyclopedia  have  been  with  this  idea  in  mind.' 

Edward  J.  Canning. 

SO  J  A.    Consult  Soy  Bean  and  Glijcine. 

SOLANDRA  (after  Daniel  C.  Solander,  a  Swedish 
naturalist  and  traveler,  1736-1786).  Sotandcece.  A  ge- 
nus of  about  4  species  of  woody  vines  native  to  tropical 
America,  with  simple,  entire,  shining  leaves  and  large, 
white,  solitary,  datura-like  flowers:  calyx  long-tubular, 
2-5-cleft  ;  corolla  funnel-shaped;  tube  cylindrical; 
throat  obliquely  and  widely  bell-shaped;  lobes  broad, 
imbricated;  stamens  5,  inserted  on  the  corolla-tube: 
berry  globose,  pulpy. 

A.    Plant  becoming  IS-SO  ft.  high. 

grandiflora,  Sw.  Fig.  2.3.35.  Lvs.  obovate  -  oblong, 
acute,  glabrous,  thick:  fls.  fragrant;  corolla  twice  as 
long  as  the  calyx,  not  contracted  at  the  tliroat,  white  or 
somewhat  yellowish.  B.M.  1874.  0.0.111.21:272.  Gn. 
53:1161.    J.H.  III.  34:123. 


AA.    Plant  about  2  ft.  high,  with  trailing  branches. 

longifldra,  Tussac  (S.  l<^eris,  Hook.).  Lvs.  oblong- 
ovate  or  obovate,  acute;  petioles  purplish:  fls.  fragrant; 
corolla  usually  1  ft.  long,  three  tinies  as  long  as  the 
calyx,  contracted  at  the  throat,  white  or  somewhat  yel- 
lowish.   B.M.  4345.-Cult.  in  S.  Calif. 

S.  guttata,  D.  Don,  has  bright  yellow  fls.  with  streaks  of  pur- 
ple in  the  throat  and  is  longer  and  more  sloiuler  tliiiu  .V.  i/ran- 
diflora  and  the  lobes  are  more  conspicuously  fringed.  Mex. 
B.R.  18:1551.  p.  W.  BARCLAY. 

Solaudras  are  attractive  plants  and  their  needs  are 
simple.  A  warm  greenhouse  — one  in  which  the  tem- 
perature is  never  allowed  to  fall  below  50°  — will  suit 
them  very  well  in  the  eastern  states.  The  plants  would 
probably  do  well  outdoors  in  Florida  and  the  far  South. 
They  like  plenty  of  light  and  sunshine  at  all  seasons  of 
the  year,  and  water  should  be  given  freely  from  early 
autumn  till  the  latter  part  of  spring,  as  they  make  their 
growth  and  bloom  during  that  period.  In  summer, 
when  the  wood  is  ripening,  a  dry  state  is  preferable  for 
them.  The  soil  that  gives  the  most  satisfactory  results 
is  a  good,  somewhat  sandy  loam.  It  is  unwise  to  dis- 
turb the  roots  of  established  plants  more  frequently 
than  is  necessary.  The  chief  point  in  growing  Solan- 
dras  is  to  obtain  short,  sturdy  branches,  for  those  of 
rank  growth  seldom  or  never  develop  flowers;  fortius 
reason  the  use  of  rich  soils  and  strong  fertilizers  should 
be  avoided  always.  Propagated  by  cuttings  of  firm 
young  shoots  taken  with  a  heel  and  placed  in  slight  bot- 
tom heat. 

Solandra  grandiflora  is  perhaps  the  best  of  the  ge- 
nus. The  flowers  do  not  last  more  than  four  or  five 
days.  They  are  of  a  pretty  greenish  white  color  wheij 
they  first  open  and  turn  slowly  to  a  rich  brownish  yel- 
^^'^  Michael  Barker. 

SOLANUM  (Latin,  solamen,  solace  or  quieting). 
Nightshade.  Solanum,  giving  name  to  the  family 
Solandcece,  is  a  vast  genus  of  temperate  and  tropical 
herbs,  shrubs  and  even  trees,  but  is  comparatively  poorly 
represented  in  temperate  North  America.  Dunal,  the 
latest  monographer  (DC.  Prodr.  13,  pt.  1),  in  1852,  rec- 
ognized 901  species,  and  many  species  have  been  de- 
scribed since  that  time.  The  genus  finds  its  greatest- 
extension  in  tropical  America.  Of  the  vast  number  of 
species,  barely  25  are  of  much  account  horticulturally, 
and  half  that  number  will  comprise  all  the  species  that 
are  popularly  well  known.  One  of  these  is  the  Potato, 
Solanum  tuberosum,  one  of  the  leading  food  plants  of 
the  human  race.  The  genus  seems  to  abound  in  plants 
with  toxic  properties,  although  its  bad  reputation  in  this 
respect  is  probably  exaggerated. 

As  a  genus,  Solanum  is  not  easily  separated  from 
other  genera,  but  some  of  its  most  designative  char- 
acters are  as  follows:  Lvs.  alternate:  inflorescence 
mostly  sympodial  and  therefore  superaxillary  or  oppo- 


2336.   Tuber  of  Potato— Solanum  tuberosum  {X^Q. 

site  the  lvs.:  corolla  gamopetalous  and  rotate  or  shal- 
low-campanulate,  plaite<l  in  the  liud,  the  limb  angled 
or  shallow-lobed:  stamens  usually  5,  inserted  on  the 
throat  of  the  corolla,  the  anthers  narrower  or  elongated 
and  coiinivent  and  mostly  oi)ening  by  an  apical  pore  or 
slit:  ovary  usually  2-liiculed,  ripening  into  a  berry  which 
is  sometimes  inclosed  in  the  persistent  calyx.    The  fls. 
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are  white,  purple  or  yellow.  The  species  are  herbs  in 
temperate  climates,  but  in  warm  countries  many  of 
them  are  shrubby  and  some  are  small  trees.  Many  of 
them  are  climbers.  It  is  impracticable  to  distribute  the 
few  cultivated  species  into  the  various  botanical  groups 
of  a  great  genus,  and  the  following  species  are  there- 
fore assembled  on  a  purely  horticultural  plan. 


2337.   Pepino  or  Melon  Shrub— Solanum  muricatum  (X 


aviculare,  13. 
azureum,  21. 
boreale,  1. 
Capsicastrum,  9. 
coccmeiim,  7. 
depressum,  6. 
esculentum,  6. 
Fendleri.  1. 
grandirtoniin,  20. 
Gitatemdlensp.  5. 
Hendersoni,  10. 
Indicum,  14. 
insamnn,  6. 
integrifolium,  7. 
.larnesii,  :!. 
jasminoides,  20. 


INDEX. 

lacinintvm,  13. 
Maglia,  2. 
inagnificum,  22. 
marginatum,  17. 
Melongena,  6. 
murifatum,  5. 
rnuticum,  11. 
nanvuii,  8. 
nigrum,  4. 
ovigermn.  6. 
Pseudo  -  Capsicum, 

a. 

pyraoanthum,  16. 
Haiitonrietii,  U. 
liniitonnel,  11. 


robustum,  18. 
Seaforthianum,  21. 
serpentinum,  G. 
Texannm,  7. 
Toi'reyi,  15. 
tuberosum,  1. 
umbellattim,  12. 
umbellit'enim,  12. 
variegatum,  1,9,20. 
venustum,  21. 
Warseewiczii,  19. 
warscewiczioides, 

19. 
Weathorilli,  8. 
Wendlaiidii,  22. 


A.    Species  bearinr/  nndergronnd  iitliers:    Ivs.  phinatc. 

(See   Baker,  .lourii.  Linn.   Soc.  L'l,  for  account  of 

the  tuberil'crous  Solanums.) 

1.  tuberbsum,  Linn.     Potato.     Fijjrs.  1920,  lO.'^ft;  2:i:i(;. 

Low,    weak-stemmed,    niucb-lx-anched     i)erennial     with 

tender,  herbaceous  tops,  and  perpetuating  itself  ase.x- 


ually  by  means  of  thickened  or  tuberous  underground 
stems,  glabrous  or  pubescent-hirsute:  Ivs.  unequally 
pinnate,  the  5-9  oblong-ovate  Ifts.  interposed  with  much 
smaller  ones:  fls.  lilac  or  white,  in  long-stemmed 
dichotomous  clusters,  the  corolla  prominently  lobed:  fr. 
a  small  globular  yellow  berry,  usually  not  produced  in 
the  highly  developed  modern  varieties.  Temperate 
Andes  of  Chile  and  adjacent  regions.  — See  Potato.  There 
is  a  form  with  yellow-blotched  Ivs.  (known  as  var.  va- 
riegatiim )  sometimes  cult,  for  ornament. 

Var.  bore^le,  Gray  {S.  Fhidlerl,  Gray).  Plant  usu- 
ally smaller,  as  also  the  tubers,  which  are  about  3^  in. 
in  diam.  and  send  off  long,  creeping  subterranean 
stolons:  interposed  Ifts.  one  or  two  or  even  none: 
corolla  angled.  Mts.,  S.  Colo,  to  Mex.— Apparently  only 
a  northward  extension  of  the  species. 

2.  Mdglia,  Schlecht.  Darwin  Potato.  More  slender 
and  erect  than  <S.  tuberosum  and  nearly  or  quite  gla- 
brous: Ifts.  usually  smaller,  the  interposed  ones  few 
and  very  small:  fls.  smaller  than  those  of  S.  tiiherosutn, 
white,  slender -pediceled,  in  loose,  long-forked  cymes: 
tubers  small  (2  in.  or  less  long),  globose  or  oblong,  soft 
and  watery.  Coast  region  of  Chile.  B.M.  6756.  — Some- 
times cult,  as  a  curiosity.  It  has  been  thought  by  some 
to  be  the  original  of  the  Potato,  but  this  is  now  given 
up.  Darwin  describes  the  plant  in  his  "Naturalist's 
Voyage."  As  grown  by  the  writer,  the  plant  has  given 
little  promise  in  the  production  of  tubers,  for  the 
tubers  are  small  and  soft. 

3.  J^mesii,  Torr.  Low  and  slender,  12-18  in.  tall  un- 
der cultivation,  the  small  angular  branches  glabrous  or 
soon  bfcjcoming  so:    Ivs.  oblong  in  general   outline,  the 

rachis  narrow-winged,  the  Ifts.  5-9,  with  no  in- 
terposed small  ones,  small  and  lanceolate-ob- 
long in  shape  :  fls.  small,  white,  the  corolla 
deeply  cleft  and  the  anthers  large  and  promi- 
nent: tubers  few,  globular,  hard,  1  in.  or  less 
in  diameter,  withstanding  frost.  Mts.  of  Colo., 
N.  Mex.  and  Ariz.  B.  M.  6766.  —  Sometimes 
cult,  as  a  curiosity.  The  tubers  do  not  appear 
to  be  eaten. 

AA.    Species  grown  {or  collected)  for  the  edible 
fruits:    Ivs.  simple. 

4.  nigrum,  Linn.  Black  Nightshade.  Mo- 
RELLE  uf  the  French.  Annual,  1-2  ft.,  branch- 
ing, glabrous  or  nearly  so:  Ivs.  simple  and  en- 
tire, ovate  to  cuneate -ovate,  pointed,  long- 
stalked:  fls.  white,  small,  in  few-fld.  clusters, 
the  pedicels  drooping:  fr.  globular,  black,  size 
of  a  pea.  — A  widespread  weedy  plant.  In  the 
Dakotas,  according  to  Hansen,  the  plant  is 
often  called  "Stubbleberry,"  as  it  volunteers 
freely  in  wheat  stubble,  and  the  fruit  is  much 
used  there  for  pies  and  preserves.  Hansen  finds 
that  the  plants  withstand  considerable  frost. 
In  warm  countries,  according  to  Vilmorin,  tlie 
leaves  are  sometimes  eaten  as  spinach  is,  "and 
apparently  without  any  injurious  result,  al- 
though the  plant  belongs  to  the  dangerous  fam- 
ily of  the  Solanacese."  The  writer  has  grown  the  plant 
from  French  seeds,  but  he  does  not  know  that  it  is  in 
the  American  trade.  The  species  is  exceedingly  vari- 
able. Gray  thinks  that  the  species  should  include 
"many  and  perhaps  most  of  50  and  more  species  of 
Dunal  in  the  Prodromus,  weeds  or  weedy  plants,  widely 
difl'used  over  the  world,  especially  in  the  warmer  por- 
tions." 

5.  muricatum,  Ait.  {S.  GuatemaUnse,  Hort. ) .  Pepino. 
Melon  Pear.  Melon  Shrub.  Fig.  2337.  Erect  bushy 
herb  or  subshrub,  not  spiny,  glabrous  or  nearly  so:  Ivs. 
long  and  narrow,  mostly  oblong-lanceolate,  tapering  to 
the  petiole  and  also  to  the  nearly  or  quite  obtuse  point, 
the  margin  wholly  entire  or  somewhat  undulate:  fls. 
rather  small,  bright  blue,  deeply  5-lobed,  inclined  or 
nodding  in  a  long-stalked  forking  cluster:  fr.  long- 
ovoid  or  egg-shaped,  long-stalked,  yellow  overlaid  with 
streaks  and  splashes  of  violet-purple,  in  cult,  specimens 
4-()  in.  long  and  seedless.  Trop.  Anier.,  at  temperate 
elevations.  G.F.  5:173.  G.C.  III.  3:309.-This  plant  at- 
tracted some  attention  in  this  country  about  ten  years 
ago.    It  appears  to  have  been  introduced  into  the  United 
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States  from  Guatemala  in  1882  by  Chistav  Eisen.  A  full 
review  of  the  history  and  botany  was  made  in  Cornell 
Exp.  Bull.  37  (1891).  The  fruit  is  aromatic,  tender  and 
juicy,  and  in  taste  suggests  an  acid  eggplant.  In  a 
drawer  or  box,  the  fruit  may  bo  kept  till  midwinter.  In 
the  North  the  seasons  are  too  short  to  allow  the  fruit  to 
mature  in  the  open,  unless  the  plants  are  started  very 
early.  The  Fepino  is  properly  a  cool-season  plant,  and 
when  grown  in  pots  in  a  cool  or  intermediate  house  will 
set  its  fruits  freely.  It  is  readily  propagated  by  means 
of  cuttings  of  the  growing  shoots.  The  plant  will  with- 
stand a  little  frost. 

G.  Melong^na,  Linn.  {S.  insdxiun,  Linn.).  Erect  and 
much-branched  herb  or  sul)slirub,  2-;{  ft.  tall,  woolly  or 
scurfy,  spiny:  Ivs.  large  and  heavy,  ovate  or  oblong- 
ovate,  becoming  nearly  glabrous  above  but  remaining 
densely  tomentose  beneath,  shallowly  sinuate-lobed: 
fls.  large,  mostly  in  clusters,  the  calyx  woolly  and  often 
spiny,  the  spreading,  deeply  lobed,  purplish  corolla  1  in. 
or  more  across :   i'r.  a  large  berry.    India. 

Var.  esculentum,  Nees  [S.  escnUntnm  and  S.  ovigerum, 
Dun.).    Common  Eggplant.    Guinea  Squash.    Auber- 
gine.    Figs.  750-753,    830,  Vol.   II.     Cultivated   for  its 
large  fruits,  which  are  iisually  oblong,  obo\oid  or  egg- 
shape  in  form,  and  purple,  white,  yellowish  oi   striped: 
differs  from  the  wild   plant  in  having  fewer   spines, 
mostly   solitary  fls.,  and  much 
larger  and  more  variable  fruits. 
There  are  two  well-marked  sul)- 
varieties:  var.  serpentinum, 
Bailey  {S.  serpenthium,Dest.). 
Snake  Eggplant.    Fr.  greatly 
elongated  and  curled  at  the  end. 

Var.depressum,Bailey.DwARP 
Purple  Eggplant.  Fig.  754. 
Plant  low  and  diffuse,  many  of 
the  branches  tinally  resting  on 
the  ground,  usually  dark-col- 
ored, nearly  glabrous  and  al- 
ways spiny:  Ivs.  small  and  rela- 
tively thin,  less  lobed  :  fls. 
small  and  longer-stalked  :  fr. 
purple,  pyriform.  See  JEgg- 
plant. 

AAA.    Species  groicn  wholly  for 
ornament  or  curiosity . 
B.    For  the  fruit  alone. 

7.  integriJdlium,  Poir.  (S. 
Texdnum,  Dunal.  S.  coccin- 
etim,  Hort. ).  Chinese  Scarlet 
Eggplant.  Ornamental  Egg- 
plant. Ethiopian  Eggplant. 
Fig.  2338.  Coarse,  bushy  herb, 
3  ft.  tall,  scurf y  -  tomentose, 
armed  with  strong  hooked 
spines:  Ivs.  much  like  those  of 
the  (eggplant  but  the  lobes 
sharper,   spiny  on  the  midrib 

and  petiole:  fls.  small,  white,  in  clusters  of  2-6:  fr.  1-2 
in.  across,  mostly  flattened  on  the  ends  but  sometimes 
nearly  globular  in  outline,  prominently  lobed,  bright 
scarlet  or  yellow.  Probably  African.— An  old-time  gar- 
den plant,  but  little  grown.    Annual. 

BB.   For  foliage  or  flowers  (JYos.  8  to  11  also  for  fruit). 

c.   Habit  erect,  the  plant  either  herbaceous  or  woody. 

D.   Plant  without  spines,  mostly  ivith  rather  narrow  Ivs. 

E.    Lvs.  entire  or  very  nearly  so. 

8.  PseMo-Cdpsicum,  Linn.  Jerusalem  Cherry.  Figs. 
2339,  2340.  Small  shrub,  reaching  3-4  ft.,  but  usually 
grown  as  smaller  specimens  in  pots,  glabrous,  erect: 
lvs.  lance-oblong  to  oblanceolate,  mostly  obtuse,  entire 
or  somewhat  wavy,  shining  green,  strongly  penniveined: 
fls.  few  or  solitary  in  lateral  clusters,  small,  white,  the 
corolla  5-parted:  fr.  globular,  K-M  in.  in  diam.,  scarlet 
or  yellow.  Tropics,  probably  native  to  Old  World.— An 
old-fashioned  plant,  often  seen  in  window -gardens, 
grown  for  its  showy  berry-like  fruits,  which  persist  a 
long  time.  Var.  n^num,  Hort.,  is  a  dwarf,  compact 
form.    Var.  We^therilli,  Hort.,  Weatherill's  Hybrid,  is 


a  form  with  strongly  veined  undulate  lvs.  and  pointed 
orange-colored  fruits. 

9.  Capsicistrum,  Link.  Fig.  2341.  Resembles  the  last, 
but  the  plant  attains  only  about  half  the  size :  lvs.  much 
shorter,  ovate-lanceolate  to  oblong-lanceolate,  scarcely 
undulate,  subopposite  and  one  smaller  than  the  other: 
fls.  white,  in  short  racemes:  fr.  Y^  in.  or  less  in  diam.. 
orange-red  or  scarlet.  Brazil.  F.S.  12: 1242. -Frequent 
greenhouse  and  window  plant.  Var.  variegMum,  Hort., 
has  variegated  lvs. 

10.  H6ndersoni,  Hort.  YevjlWQ  S.  Pseudo-Capsicum, 
but  the  white  fls.  very  numerous,  and  the  fr.  ovoid  or 
olive-form,  orange-red.  A  horticultui-al  form,  perhaps 
a  hybrid.    Also  known  as  iS.  hybridum  Hendersoni. 

11.  Jlantonn6tii,    Carr.     (Vari- 
ously spelled  S.  liantonnei,  Ran- 
tonetii,    Rantouni,    etc.)    Erect, 
bushy  plant,  growing  3-5  ft.  tall, 
glabrous:    lvs.    lance-ovate,    en- 
tire, alternate  :    fls.  large,  violet- 
blue,  2-5  together  in  the  axils: 
fr.   1    in.    or   less    in 
diam.,  red,  very  orn- 
amental, drooping. 
Paraguay  and  Argen- 
tina.    R.H.    1859,  p. 


2338.   Solanum  integrifolium  (X^e). 
A  species  grown  for  its  ornamental  fruit. 

135.— iJ.  miiticum,  N.  E.  Br.,  is  probably  the  same.  Gt. 
43:1401.  An  excellent  plant  for  blooming  in  the  open  in 
summer.    Easily  prop,  by  means  of  cuttings. 

12.  umhelliferum,  Eschsch.  Perennial,  shrubby  at  the 
base,  hoary-pubescent  or  sometimes  almost  glabrous: 
lvs.  obovate-oblong,  varying  from  obtuse  to  acute:  fls. 
violet-blue  (or  sometimes  white),  in  umbel-like  clusters, 
%  in.  across,  showy  and  fragrant.  Calif.  Variable.  — jS. 
umbellatum,  recently  offered,  is  very  likely  this  species. 

ee.  Lvs.  prominently  lobed. 

13.  avicul^re,  Forst.  (S.  lacinidtum,  Ait.).  Strong, 
erect  herb  or  subshrub,  4-6  ft.,  glabrous:  lvs.  large, 
pinnatifid  into  long  nearly  linear  or  lanceolate  acute 
lobes:  fls.  blue,  1  in.  or  less  across,  the  corolla  promi- 
nently lobed,  showy:  fr.  oval  or  globular,  varying  from 
green  to  orange-red,  about  %-l  in.  in  diam.  (said  to  be 
eaten  in  New  Zealand).  Australia  and  New  Zealand. 
B.M.  349. 
DD.  Plant  more  or  less  spiny:  grown  for  the  mass  effect. 

E.  Flotvers  mainly  blue. 

14.  Indicum,  Linn.  Strong  shrub,  sometimes  taller 
than  a  man,  with  many  stout  often  recurved  prickles, 
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more  or  less  liairy .  Ivs.  ovate,  sinuate  or  lobed,  woolly 
beneath,  usually  prickly:  fls.  blue,  1  in.  or  less  across, 
triangular-lobed :  berry  globular,  about  /^  in.  in  diam., 
smooth,  yellow.  Tropical  India,  and  in  China  and  the 
Philippines.  — Otfered  by  Franceschi,  S.  Calif.,  who  de- 
scribes the  fls.  as  white.   Variable. 

15.  T6rreyi,  Gray.  Strong  perennial  herb,  with  close 
grayish  pubescence  and  scattering  weak  prickles:  Ivs. 
ovate,  with  subcordate  or  truncate  base,  with  5-7  sinuate 
lobes,  the  midrib  prickly  beneath:  fls.  few  in  the  cymes, 
nodding,  2  in.  across,  pale  blue,  deeply  pointed-lobed, 
handsome:  berry  1  in.  in  diam.,  globular,  smooth,  yel- 
low.   Kans.  to  Tex.    B.M.  6461. 

16.  pyracdnthum,  Jacq.  Small  shrub,  somewhat  hairy, 
thickly  beset  with  ferocious  orange  spines:  Ivs.  long 
and  relatively  narrow,  pinnately  irregularly  lobed:  fls. 
blue,  with  radiating  white  ribs,  deeply  lobed,  about  1  in. 
across,  drooping  in  small  clusters:  fr.  globose,  Yi  in.  or 
less  in  diam.    Trop.  Afr.    B.M.  2547.    F.S.  23:2411. 

EE.  Fls.  mainly  ivhite. 

17.  marginatum,  Linn.  f.  Shrubby,  3-5  ft.  tall,  white- 
tomentose,  bearing  many  straight  but  not  very  large 
prickles:  Ivs.  mostly  ovate  in  outline,  subcordate,  shal- 
low-lobed  or  angled,  at  some  stages  with  an  irregular 
white  band  along  the  margin  due  to  the  shedding  of  the 
tomentum  on  the  body  of  the  leaf  (whence  the  name 
marginatum):  fls.  large,  1  in.  or  more  across,  white 
with  blue  veins  or  ribs,  shallow-lobed,  in  few-fld.  clus- 
ters, the  calyx  prickly:  fr.  1  in.  or  more  in  diam.,  glo- 
bose or  ovoid,  drooping,  prickly,  yellow.  Trop.  Afr. 
B.M.  1928. 

18.  robiistum,  H.  Wendl.  Vigorous  herb  or  subshrub, 
3-5  ft.,  densely  tomentose,  prickly  on  stems  and  Ivs., 
the  stems  winged:  Ivs.  very  large,  sometimes  1  ft.  long, 
broad -ovate  or  ovate-elliptic  in  outline,  with  many  pointed 
angular  lobes  extending  one-third  or  less  the  depth  of 
the  blade,  woolly  beneath:  fls.  white,  about  1  in.  across, 
lobed,  racemose  :  fr.  globular,  small,  hairy,  orange- 
colored.  Brazil.  R.H.  1863,  p.  250;  1896,  p.  236. -Bold 
species,  useful  for  subtropical  gardening. 


2339.   Solanum  Pseudo-Capsicum  (X  J^).    No.  8. 


19.  Warscewiczii.Weick  {S.  ivarscewiczioldes,liort.). 
Strong,  erect  plant,  3-4  ft.,  usually  with  a  strong  cen- 
tral stem,  densely  rusty-tomentose  and  armed  with 
many  short  stout  hooked  or  straight  spines:  Ivs.  large, 
the  blade  often  more  than  1  ft.  long,  rather  soft,  tomen- 


tose or  densely  pubescent  beneath,  deeply  several-lobed: 
fls.  large,  about  1]4  in.  across,  white,  numerous:  fr. 
glabrous  and  shining,  pale  yellow.  Probably  South 
American.  R.H.  1865,  p.  430;  1896,  p.  237. -A  very  strik- 
ing plant  for  subtrop- 
ical gardening  and  eas- 
ily raised  from  seed  in 
a  single  season ;  half- 
hardy  perennial. 


2340. 

Solanum  Pseudo-Capsicum,  the 
Jerusalem  Cherry  (X  3^).. 


2341. 
Solanum  Capsicastrum. 

(XK.)    No.  9. 


CO.  HaMt  of  plant  climbing,  more  or  less  woody,  spine- 
less (except  No.  22). 
D.  Fls.  small,  1%  in.  or  less  across. 

20.  jasminoides,  Paxt.  Potato  Vine  (from  the  fls.). 
Pine  greenhouse  twining  shrub,  reaching  several  ft.  in 
height,  glabrous:  Ivs.  rather  small,  the  upper  ones  lan- 
ceolate to  lance-ovate  and  entire,  the  lower  ones  of  about 
3  narrow,  ovate  entire  Ifts. :  racemes  short  and  united 
into  a  cluster  3  in.  or  less  long  and  about  8-12-fld.:  fls. 
about  1  in.  across,  star-shaped,  white  with  tinge  of  blue; 
pretty.  S.America.  P.M.  8:5.  B.R.  33:33.  Gn.  43, 
p.  433;  45,  p.  162;  50,  p.  19;  51,  p.  358;  53,  p.  28. -A 
most  useful  deciduous  climber  for  the  coolhouse,  and 
much  grown.  Half-hardy,  and  useful  for  the  open  in 
the  South.  Will  grow  10-20  ft.  if  given  a  chance.  Var. 
grandifldrum,  Hort.,  has  very  large  trusses  of  fls.  and  is 
a  robust  grower;  excellent.  Gng.  1:259.  Var.  varie- 
gtltum,  Hort.,  has  variegated  foliage. 

21.  SeafortM^num,  Andr.  (S.  azureum,  Hort.  1  S. 
veniistum,  Kunth).  Beautiful  slender  climber  or  trailer, 
4-10  ft.,  minutely  pubescent:  Ivs.  with  3  Ifts.  (terminal 
one  largest)  or  the  upper  ones  simple,  the  margin  en- 
tire, the  Ifts.  ovate-lanceolate:  fls.  many  in  long,  droop- 
ing panicles,  on  pedicels  swollen  at  the  apex,  the  corolla 
mauve  or  azure-blue,  star-shaped,  usually  1  in.  or  less 
across:  fr.  ovoid,  glabrous,  scarlet.  Brazil.  B.M.  1982, 
5823.  B.R.  12:969.  R.H.  1893,  p.  177;  1897:424. -A  very 
beautiful  plant  for  the  coolhouse.  Begins  to  bloom 
when  very  young. 

DD.    Fls.  large,  2  in.  or  more  across. 

22.  W6ndlandii,  Hook.  f.  (S.  Whidlandii  magnifi- 
cwm,  Hort. ).  Fig.  2342.  Tall-climbing,  glabrous,  with  a 
few  scattered  prickles:  Ivs.  various,  sometimes  10  in. 
long,  the  uppermost  simple  and  oblong-acuminate,  the 
others  lobed  or  trifoliolate  and  with  the  terminal  leaflet 
much  the  largest,  all  with  entire  margins:  fls.  in  large 
cymes,  pale  lilac -blue,  the  corolla  2%  in.  across  and 
shallow-lobed  :  fr.  globose.  Costa  Rica.  B.M.  6914. 
G.C.  HI.  14:339.  G.M.  36:610.  A.F.  12:1147.  F.E. 
8:828. —A  splendid  greenhouse  climber,  perhaps  the 
most  showy  of  the  cultivated  Solanums.  Blooms  in 
summer  and  fall.  Ernest  Braunton  writes:  "/S.  Wend- 
landii  is  a  magnificent  climber  in  this  climate  (Los 
Angeles),  reaching  ,50  ft.  or  more  and  having  umbels  12 
inches  across.  It  is  perhaps  the  showiest  vine  in  Cali- 
fornia when  in  bloom.  It  is  generally  hardy  here,  al- 
though some  winters  nip  and  even  kill  the  vine  in  the 
colder  and  lower  parts  of  this  city.  Cut  up  an  old  vine, 
any  kind  of  wood,  stick  the  pieces  in  sand  or  light  soil, 
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and  wait.  Every  cutting  will  grow.  When  in  a  robust 
condition  it  is  a  gross  feeder.  It  should  be  in  the  full 
sun,  though  it  does  well  anywhere." 

S.  hetaceum,  Cav.,  is  Oyphomamlra,  for  which  see  Vol.  \.—S. 
cemuum,  Velloz.,  is  a  shrub  or  small  tree,  witli  cyphomandra- 
like  Ivs.  and  the  young  parts  clothed  with  chaffy  liairs:  fls. 
white:  fr.  globose,  hairy,  inclosed  in  tlie  calyx.  S.  Brazil.  B.M. 
7491.  — S.  cilidtum.  Lam.  fStout  herl)  or  svibshnib,  1-2  ft.  tall, 
with  prickly  stems  and  ovate  acute-lobod  Ivs.:  tls.  white,  1  in. 


2342.  Solanum  Wendlandii.    Much  reduced. 


or  less  across:  fr.  2  in.  or  more  across,  flattened  on  the  ends, 
corrugated,  scarlet,  showy.  Porto  Rico.  F.S.  19:1988.  F.M. 
1871:521.  R.B.  20,  p.  249.  R.H.  1888,  p.  78.  Perhaps  a  form  of 
S.  aculeatissimum,  Ja.cci.—S.  cornutum.  Lam.  (S.  Fontanesia- 
num,  Hort.).  Annual,  1-2  ft.,  very  spiny,  with  pinnatifid  Ivs., 
the  lobes  again  lobed  and  obtuse;  fls.  golden  yellow:  fr.  small, 
spiny.  Mex.  G.O.  III.  22:311.— *'.  crfspujn,  Ruiz  &  Pav.  Erect 
or  half-climbing  woody  shrub,  with  simple  ovate-oblong  entire 
or  undulate  Ivs.,  and  large  clusters  of  pale  purple  red-ribbed  fls. 
an  inch  across.  Chile.  B.M.  3795.  B.R.  18:1516.  L.B.C. 20:1959. 
Gn.  44:919;  51,  p.  230.  Half-hardy  very  beautiful  climber.- ^S. 
Dulcamara,  Linn.  Bittersweet.  Scrambling  vine  of  the  Old 
World,  but  naturalized  about  dwellings  and  along  roads  and 
even  in  swamps:  Ivs.  cordate-ovate,  some  of  them  ear-lobed  at 
the  base  :  fls.  small,  nodding,  star-like,  blue,  succeeded  by 
showy  oblong  red  shining  herries.— S.  pensile,  Sendt.  Climber, 
allied  to  S.  Dulcamara:  Ivs.  cordate-ovate,  simple  and  entire: 
fls.  blue,  1  in.  across,  deeply  lobed,  in  long  panicles  or  racemes: 
berry  globose,  size  of  a  pea,  purple.  Guiana  and  the  Amazon. 
B.M.  7062.— "/S.  Pierrearmm.  South  America.  Very  interest- 
ing and  pretty  for  its  fruits  striped  different  colors."  Fran- 
ceschi.  L.  jj.  B. 

S0LDAN£LLA  (Latin,  a  small  coin;  referring  to  the 
shape  of  the  Ivs.).  PrimulUcew .  About  4  species  of 
alpine  plants  2-3  in.  high,  with  nodding,  funnel-shaped, 
fringed  flowers  of  violet  or  purplish  blue,  and  about  ]4- 
y^  in.  across.  Soldanellas  are  amongst  the  most  famous 
flowers  of  the  Alps,  though  not  the  commonest.  S.  al- 
pina  ascends  the  mountains  to  the  line  of  perpetual 
snow.  Grant  Allen,  in  "Flashlights  on  Nature,"  de- 
clares that  the  flower  of  Soldanella  actually  thaws  its 
way  up  through  a  solid  block  of  ice.  Soldanellas  are 
cultivated  in  this  country  only  in  a  few  large  rock  gar- 
dens. Those  who  have  limited  resources  and  dwell  in 
the  region  of  changeable  winters  might  attempt  to  grow 
these  plants  in  pots  under  a  frame  in  lieu  of  nature's 
winter  covering.  According  to  J.  B.  Keller,  they  prefer 
a  half -shady  or  shady  position  and  are  prop,  by  seed  or 
division. 

Soldanellas  are  native  only  to  the  Alps  of  middle 
Europe.  They  are  slender,  glabrous,  perennial  herbs, 
with  short  rhizomes:  Ivs.  long-stalked,  thick,  roundish, 
with  a  heart-shaped  or  kidney-shaped  base,  entire: 
scapes  slender,  solitary  or  few,  about  6  in.  high  or  less: 
calyx  5-parted;  corolla  5-cut.     The  descriptions  of  the 


species  are  here  adopted  from  Koch's  Synopsis  Florse 
Germanicse.  Some  white-flowered  forms  have  been  re- 
corded. 

A.    Fls.  2-4  on  a  scape  :    corolla  split  half  way  to  the 

base;  filaments  half  as  long  as  anthers. 

B.    Pedicels  jmhescent. 

mont^na,  Willd.  Lvs.  roundish;  margin  slightly  and 
remotely  crenate:  fls.  violet.    May-July. 

BB.    Pedicels  roughish. 

alplna,  Linn.  Fig. 2343.  Lvs.  roundish;  base  more 
or  less  kidney -shaped;  margin  entire  or  somewhat 
wavy:  fls.  violet,  with  darker  streaks.  May.  B.M.  49. 
G.C.  II.  24:457. 

AA.    Fls.  solitary :    corolla  split  a   third  of  the  way  to 
the  base:  filaments  about  as  long  as  anthers. 

B.    Pedicels  roiighish. 

pusilla,  Baumg.  Base  of  lvs.  heart-shaped  or  kidney- 
shaped;  margin  somewhat  wavy:  fls.  copper-colored, 
verging  on  blue,  the  fringes  straight,  not  spreading. 
May. 

BB.    Pedicels  pubescent. 

minima,  Hoppe.  Lvs.  roundish:  fls  pale  lilac,  streaked 
purple  inside;  the  fringes  spreading  at  the  tips.  June, 
July.  ^    jyi. 

SOLEA  (after  W.  Sole,  author  of  a  monograph  of  the 
mints  of  England).  Viol&cem.  A  single  species  native 
to  the  eastern  U.  S.,  an  herbaceous  perennial  1-2  ft.  high, 
with  mostly  oblong,  narrowly  acuminate  leaves  3-5  in. 
long,  and  small  nodding  greenish  flowers  solitary  or  in 
pairs  in  many  of  the  leaf-axils :  sepals  linear  and  equal ; 
petals  nearly  equal,  connivent  nearly  their  entire  length, 
the  lower  one  much  larger,  saccate  at  the  base,  emargi- 
nate  at  the  broad  apex;  stamens  with  broad  connectives 
wholly  connate  into  an  ovoid  sac  open  only  between  the 
free  tips,  a  rounded  or  2-lobed  scale-like  gland  adnate 
to  the  base  anteriorly. 

c6ncoIor,  Ging.  (lonidium  concolor,  Benth.  &  Hook.). 
May,  June.     Moist  woods.     B.B.  2:456.  — Is  offered  by 


collectors. 


F.  W.  Barclay. 


SOLENANTHUS  (Greek,  tube  and  flower;  referring 
to  the  form  of  the  corolla).  Borrnqinclcece.  About  15 
species  of  perennial  herbs  from  Europe  and  Asia  with 
alternate  leaves  and  blue  or  rosy  flowers  either  in  long, 


2343.  Soldanella  alpina  (X  >^). 

simple,  bracted  racemes  or  in  shorter,  bractless,  scir- 
pioid,  panicled  racemes:  calyx  5-parted;  segments  nar- 
row, but  little  enlarged  in  fruit;  corolla  tubular,  the 
lobes  short,  erect  or  somewhat  spreading;  stamens  ex- 
serted:  ovary-lobes  4,  distinct:  nutlets  4. 
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Apennlnus,  Hohen.  ( Cynogldssum  Apennlnuni,  Linn. ) . 
Plant  hardy,  2J4-3  ft.  high:  Ivs.  rather  coarse,  the  radi- 
cal ovate-oblong,  those  of  the  stem  long-lanceolate:  fls. 
blue,  forget-me-not-like,  in  dense,  axillary,  panicled 
racemes.  May,  June.  S.  Europe.— A  useful  plant 
amongst  shrubbery  or  in  the  back  part  of  borders. 
Prop,  by  division  or  seed.  p_  ^y-,  Barclay. 

SOLIDAGO  (according  to  Gray,  from  "solidiis  and 
ago,  to  make  solid  or  draw  together,  in  allusion  to  re- 
puted vulnerary  properties").  (JompdsUce.  Goldenrod. 
Amongst  the  glories  of  the  American  autumn  are  the 
asters  and  Goldenrods.  They  complement  each  other. 
The  asters  run  in  cyanic  colors,  Goldenrods  in  xanthic, 
—the  blue  and  blush  on  the  one  hand  and  the  yellow 
and  golden  on  the  other.  Because  the  Goldenrods  are 
so  common,  they  have  not  been  appreciated  for  plant- 
ing. They  improve  in  the  garden,  however,  the  plants 
becoming  larger  and  the  bloom  fuller  and  richer.  They 
present  no  difficulties  in  cultivation.  They  may  be 
transplanted  from  the  wild  with  the  greatest  ease,  and 
the  stools  may  be  lifted  and  divided  as  soon  as  they  be- 
come root-bound  and  show  signs  of  failing.  The  Soli- 
dagos  are  variable,  even  within  the  same  species.  There- 
fore it  is  well  to  mark  fine  individual  clumps  when  in 
bloom,  for  removal  in  late  fall  or  early  spring.  The 
observation  of  a  single  season  should  result  in  a  fine 
collection  of  individual  plants;  and  the  natural  excel- 
lences of  these  specimens  should  be  maintained  and 
augmented  by  supplying  good  soil  and  giving  good  care. 
Too  often  it  is  thought  that  because  the  plants  thrive 
under  poor  conditions  in  the  wild,  they  do  not  profit  by 
superior  conditions  in  the  garden;  but  this  is  an  error. 

Solidagos  are  erect  perennial  herbs  with  simple  alter- 
nate leaves,  and  many  small  yellow  (rarely  whitish) 
heads  in  spikes,  thyrses,  compound  panicles,  or  ra- 
cemes. The  heads  are  oblong  or  narrow-campanulate, 
with  small,  mostly  appressed  scales,  containing  few 
florets,  the  disk-florets  all  perfect  and  the  ray-florets 
in  one  series  and  pistillate.  The  pappus  is  composed  of 
1  or  2  rows  of  roughish  capillary  bristles.  The  genus  is 
characteristic  of  eastern  North  America,  where  about  60 
species  occur.  There  are  several  species  on  the  Pacific 
coast,  a  few  in  Mexico  and  South  America,  and  two  or 
three  in  Europe  and  northern  Asia,  making,  altogether, 
nearly  100  species. 

None  of  the  species  are  well  known  in  the  trade,  al- 
though any  of  them  may  be  expected  to  appear  in  the 
catalogues  of  dealers  in  native  and  hardy  plants.  For 
descriptions  of  the  species,  see  Gray's  Syn.  Fl.  N. 
Amer.,  vol.  1,  pt.  2;  for  the  species  of  the  northeastern 
states,  also  Gray's  Manual  and  Britton  &  Brown's 
Flora.  The  following  have  been  offered  by  American 
dealers: 


bicolor,  Linn, 
cassia,  Linn.,  Fig.  2344. 
Canadensis,  Linn.,  l"ig.  2345. 
—  var.  procera,  Torr.  &  Gray. 
Dnimmondii,  "Torr.  &  Gray. 
«longata,  Nutt. 
■confertifiora,  DC. 
juncea.  Ait. 
lanceolata,  Linn, 
latifolia,  Linn. 
Missouriensis,  Nutt. 
neglecta,  Torr.  &  Gray, 
nemoralis,  Ait.,  Fig.  2346. 
■oecidentalis,  Nutt. 
odora,  Ait. 
Ohioensis,  Ridd. 
patula,  Muhl. 


petiolaris.  Ait. 

pubenila,  Nutt. 

Riddellii,  Frank. 

rigida,  Linn. 

rigidiuseula,  Porter. 

rugosa.  Mill.,  Fig.  2347. 

sempervirens,  Linn. 

serotina,  Ait. 

—  var.  gigantea.  Gray. 

Shortii,  Torr.  &  Gray. 

speciosa,  Nutt. 

spectabilis.  Gray. 

stricta.  Ait. 

uliginosa,  Nutt. 

ulmifolia,  Mulil. 

Virgaurea,  var.  alpina,  Bigel. 

L.  H.  B. 


SOLLYA  (in  honor  of  Richard  Horsman  Solly,  1778- 
1858,  an  English  botanist).  PittosporHceic.  Two  species 
■of  Australian  evergreen  twining  plants:  Ivs.  narrow:  fls. 
nodding,  on  slender  pedicels,  solitary  or  in  loose,  few- 
flowered  cymes;  sepals  distinct,  small;  petals  obovate, 
spreading  from  the  base;  anthers  connivent  in  a  cone 
around  the  pistil:  capsule  many-seeded.  Propagated  by 
cuttings  in  sand  under  glass,  or  by  seeds,  which  germi- 
nate readily. 

heteroph^Ua,  Lindl.  Australian  Bluebell  Creeper. 
Small  slirub,  2-0  ft.  high,  with  slender,  twining  stems: 
Jvs,  variable,  from  lanceolate  or  oblong-linear  to  ovate- 


lanceolate  or  ovate-oblong,  obtuse  or  slightly  acumi- 
nate, entire,  1-2  in.  long,  usually  narrowed  into  short 
petioles  :  cymes  4-8-12-fld.,  terminal  or  leaf  opposed: 
fls.  bright  blue,  3^-K  in.  long.  July.  B.M.  3523.  R.B. 
21:253.  B.R.  17:146C.-Hardy  and  much  cultivated  in 
middle  California  and  a  great  favorite  on  account  of  the 
brilliant  blue  of  its  flowers.  Especially  valuable  for 
covering  banks,  rockwork  and  low  fences,  preferring  to 
scramble  over  other  plants.  Also  grown  as  an  herba- 
ceous border  plant,  being  kept  within  bounds  by  the 
shears.  The  roots  are  very  attractive  to  the  California 
pocket -gopher,  who  plays  sad  havoc  with  it  if  not 
watched.  j.  Burtt  Davy. 

SOLOMON'S  SEAL.     Pohjgonahim. 

SOLOMON'S  SEAL,  FALSE.     Smilacina. 

SONERILA  (adapted  from  a  native  name).  Melas- 
tomdcece.  This  includes  a  number  of  dwarf,  tender 
foliage  plants  which  must  be  grown  in  the  greenhouse 
all   the  year  round.     The  plants  belong  to  the  same 
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2344.  Solidago  csesia 

cultural  group  with  Bertolonia,  Gravesia,  and  Mono- 
lena  and  are  distinguished  by  having  their  floral  parts 
in  3's.  There  are  about  70  species,  all  natives  of  India 
and  the  Malay  archipelago.  The  fls.  are  usually  rose- 
colored,  3^  in.  across  or  less,  and  generally  disposed  in 
scorpioid  racemes  or  spikes.  The  genus  is  monographed 
in  Latin  by  Cogniaux  in  DC.  Mon.  Phaner.  vol.  7  (1891). 
The  species  described  below  are  all  caulescent  plants 
with  Ivs.  distinctly  petioled,  those  of  each  pair  being  of 
equal  size  (except  in  S.  maculata):  fls.  3-merous;  sta- 
mens 3,  long-acuminate. 

Sonerilas  are  highly  esteemed  in  Belgium,  where 
they  have  been  developed  by  Van  Houtte,  Linden,  Van 
Gaert  and  others.  At  present  only  8  names  are  found 
in  the  American  trade,  as  follows:  S.  argentea,  Hen- 
dersoni,  marniorata,  margaritacea  alba,  orientalis, 
picturata ,  picta  and  punctata.  A  satisfactory  explana- 
tion of  these  names  involves  a  number  of  others  men- 
tioned below.  In  addition  there  are  about  15  kinds  with 
personal  names  that  vary  from  the  types  mentioned  be- 
low in  their  variegation.  There  are  also  some  hybrids 
between  Sonerila  and  Bertolonia  which  are  known  to 
the  trade  as  Bertonerila.  The  most  important  of  the 
species  mentioned  below  is  S.  margaritacea. 

It  was  long  thoiight  impossible  to  grow  Sonerila  and 
its  allies  outside  of  a  bell-jar  or  Wardian  case.  The 
Belgians  now  dispense  with  the  "double  glass"  and 
grow  these  plants  in  tropical  or  even  temperate  green- 
houses.    For  potting  material   they  use  a  compost  of 
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fibrous  peat  and  chopped  sphagnum,  sprinkled  with 
sand  and  interspersed  with  bits  of  charcoal.  The  plants 
should  have  a  partially  shaded  position,  and  should 
never  be  syringed.  Never  allow  water  to  remain  on  the 
leaves.  The  species  seed  freely.  The  varieties  are 
propagated  by  division.  y^   ]yj 

Sonerilas  thrive  best  in  a  close  and  moisture-laden 
atmosphere  with  just  enough  ventilation  to  keep  them 
from  melting  or  decaying.  A  temperature  of  not  less 
than  75°  suits  them  best.  Cuttings  of  well-ripened 
growth  are  placed  under  a  glass  case  or  bell-glass  in  a 
bottom  heat  of  70-80°.  Care  must  be  taken  every  morn- 
ing to  allow  the  drops  of  condensation  which  gather  on 
the  glass  to  dissipate.  For  potting  material  use  fine- 
screened  leaf -mold,  with  plenty  of  silver  sand  inter- 
mixed and  a  little  finely  chopped  fresh  sphagnum 
on  the  top  of  the  pots  or  pans.  These  plants 
have  shallow  roots,  and  require  plenty  of 
drainage,  consisting  of  fine  broken  potsherds 
mixed  with  either  charcoal  or  finely  ground 


D.  Color  of  nerves  darkpurple: 
Ivs.   covered   with    short, 

dark  purple  hairs 4.  orientalis 

DD.  Color  of  nerves  green:   Ivs. 

glandular-pubescent,  the 

pubescence  not  purplish. 

E.  I/vs.  with  a  dark  green 

ground,  and  pearl-like 

spots    of   regular  size 

and  arrangement 5.  margaritacea 

EE.  Lvs.  with  a  dark  green 
ground,  and  irregular 
light  -  colored    blotches 

between  the  veins (!.  Henderson! 

EEE.  Lvs.    silvery,    only     the 

nerves  dark  green  ....  7.  argentea 

1.  specidsa,  Zenker.    This  is  practically  the 
only  species  cult,  for  its  flowers :  height  1  ft. : 


2345.  Sulidago  Canadensis. 


2346.   Solidago  nemoralis. 


2347.  Solidago  rugosa. 


soft-coal  clinkers.  When  the  plants  have  made  their 
full  growth  (which  they  do  if  started  at  the  proper  time 
in  early  spring)  they  start  into  flower.  At  this  time 
the  plants  should  be  hardened  off  by  gradually  with- 
holding water,  and  they  should  also  be  kept  a  little 
cooler.  When  fully  ripened  they  may  be  cut  back  in 
order  to  furnish  material  for  cuttings.  Keep  the  old 
stools  a  little  warmer  and  they  will  gradually  start  into 
new  growth  again.  These  plants  make  choice  decorative 
plants  in  pans  or  even  in  wire  baskets  and  can  be  used 
for  choice  table  or  mantel  decorations. 

H.  A.  SlEBRECHT. 
INDEX. 

argentea,  7.  Mamei,  6.  picta,  3,  4. 

K'lttulata,  4.  margaritacea,  5.  punctata,  4. 

Hendersoni,  6.  orientalis,  4.  speciosa,  1. 
maculata,  2. 

A.  Foliage  not  variegated 1.  speciosa 

AA.  Foliage  variegated. 

B.  Calyx  has  rather  long  and  sparse 

glandular  hairs 2.  maculata 

BB.  Calyx  glabrous  or  rarely  dotted- 
scurfy. 
c.  No.  of  nerves  7:  margin  of  lvs. 

minutely  serrate 3.  picta 

CC.  No.  of  nerves  9  or  7:  margin  of 
lvs.  sharply  and  prominently 
serrate. 


lvs.  opposite,  cordate-ovate,  green  above,  sometimes 
crimson  beneath,  mostly  7-9-nerved:  fls.  purple  or  rose, 
4-14  in  a  cluster,  1  in.  across.  India.  B.M.  5026;  4978 
(S.elegans).   F.S.  23:2442. 

2.  maculd.ta,  Roxb.  This  differs  from  the  other  spe- 
cies here  described  in  having  lvs.  of  unequal  sizes. 
The  larger  one  of  each  pair  may  be  3-5  in.  long;  the 
smaller  a  half  or  third  as  long:  lvs.  ovate  or  oblong, 
unequal  at  the  base,  minutely  denticulate,  9-11-nerved: 
fls.  violet.  India.  R.H.  1865,  p.  91,  is  too  poor  to  deter- 
mine.—Probably  not  in  cult. 

3.  picta,  Korth.  Erect  or  ascending,  with  scurfy  or 
puberulous  branches:  lvs.  short-petioled,  broadly  lan- 
ceolate, wedge-shaped  at  the  base,  minutely  serrate,  7- 
nerved,  lined  with  white  along  the  primary  nerves :  fls. 
rosy.  Sumatra.  — /S.  picta  of  the  trade  is  probably  S. 
orientalis,  var.  picta. 

4.  orientalis,  Linden.  The  botanical  status  of  this 
name  is  doubtful.  In  horticulture  it  applies  to  a  group 
of  varieties  sent  out  by  Wm.  Bull  in  1891,  and  remark- 
able for  two  novel  features :  some  of  the  varieties  have 
dark  purple  or  bronzy  colors ;  others  are  peppered  all 
over  with  an  infinite  number  of  small,  light-colored 
dots.  All  have  dark  purple  nerves.  In  I.H.  37:113  the 
lvs.  are  shown  as  ovate,  acuminate,  more  or  less  cor- 
date and  unequal  at  the  base,  with  9  or  10  nerves,  en- 
tire: color  of  fls.  not  recorded.  Habitat  not  stated.  The 
typical  form  is  said  to  have  bronzy  lvs.  with  an  ama- 
ranth reverse.   Var.  guttul&ta  has  green  lvs.  peppered 
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with  small  white  dots  and  is  pale  green  below.  Var. 
punctata  is  much  like  the  preceding  variety  but  has 
paler  leaves.  Var.  picta  has  the  purplish  Ivs.  of  the 
type,  with  an  irregular  lanceolate  strip  of  silvery  gray 
down  the  middle.  Var.  Robert  Sallier,  R.B.  20:61,  has 
dark  green  Ivs.  peppered  white  and  with  a  lanceolate 
figure  of  silver  down  the  middle.  Said  to  be  a  hybrid 
of  vars.  picta  and  punctata.  It  has  the  stripe  of  one 
and  the  dots  of  the  other. 

5.  margaritd,cea,  Lindl.  This  is  the  most  important 
species.  The  name  "margaritacea"  means  "pearly,"  re- 
ferring to  the  regular  rows  of  pearly  spots  between  the 
nerves  and  parallel  with  them,  which  are  characteristic 
of  the  typical  form.  Lvs.  ovate-lanceolate,  acutely  ser- 
rate, 7-9-nerved,  glabrous,  purplish  below,  acute  at  the 
base:  fls.  rosy.  B.M.  5104.  F.S.  11:112(5  (nerves  too 
parallel).  I.H.  2:40.  Lowe  16.  — Supposed  to  be  na- 
tive of  Java.  In  Vol.11,  edition  1,  page  684,  Gravesia 
guttata,  var.  margaritacea,  is  erroneously  referred  to 
Sonerila  instead  of  Salpinga.  Salpinga  margarita- 
cea is  readily  told  from  Sonerila  margaritacea  by  its 
5-nerved  lvs.  and  floral  parts  in  5's. 

6.  H6ndersoni,  Hort.  This  is  referred  by  Cogniaux  to 
S.  margaritacea,  of  which  it  is  perhaps  merely  a  horti- 
cultural variety.  For  trade  purposes  it  is  convenient  to 
treat  it  like  a  distinct  species.  It  seems  to  be  the  chief 
parent  in  the  development  of  the  numerous  hybrids 
with  blotched  foliage.  It  differs  from  the  type  in  hav- 
ing a  broader  leaf  with  a  shorter  acumen  and  rounded 
base,  and  especially  in  being  covered  with  irregular 
blotches,  which,  however,  do  not  cross  the  nerves. 
P.M.  1875:159.  I.H.  23:230.-The  blotches  are  all  about 
the  same  size.  S.  Mdmei,  Linden,  has  more  regular  and 
roundish  blotches,  which  are  nearer  white  and  on  a 
darker  ground.  The  under  side  is  netted  with  rosy  pur- 
ple.   I.H.  23:254. 

7.  argentea,  Hort.  {S.  Hendersoni,  var.  argentea, 
Fournier).  For  horticultural  purposes  this  may  be 
treated  as  a  distinct  species,  characterized  by  its  silvery 
foliage,  resembling  that  of  certain  begonias,  with  no 
dark  green  except  on  the  nerves.  This  is  the  parent  of 
most  of  the  forms  that  have  a  silvery  cast  of  foliage, 
just  as  S.  Hendersoni  is  responsible  for  the  irregular 
blotches.  I.H.  23:230. -Sonerila  Alp.  Van  De  Sande 
shows  the  Hendersoni  and  argentea  blood  in  the  large 
silvery  blotches,  most  of  which  are  larger  than  in  Hen- 
dersoni. 

A  very  handsome  hybrid  between  the  orientalis  and  marga- 
ritacea groups  is  called  Mme.  Paul  du  Toict.  It  has  the  serrate 
leaf  and  some  of  the  silverhiess  of  S.  argentea,  with  the  num- 
berless minute  dots  of  the  S.  orientalis  group.  It  is  much  like 
Robert  Sallier,  but  the  central  coloring  is  bronzy  as  well  as  sil- 
very and  more  broken  up  by  the  green. 

S.  Ttiarmorata  and  picturata  of  Siebrecht  cannot  be  accounted 
for  by  the  undersigned.  W.  M. 

SOFHORA  {Sopliera,  Arabian  name  of  a  tree  with 
pea-shaped  flowers).  Including  Sfyphnolobium  and 
Hdwardsia.  Leguminbsw.  Ornamental  deciduous  or 
evergreen  trees  or  shrubs,  sometimes  perennials  with 
alternate,  odd-pinnate  leaves,  papilionaceous,  yellow, 
whitish  or  violet  flowers  and  long  and  narrow  monili- 
form  pods.  The  best  known  species,  <S'.  Japonica,  is 
hardy  as  far  north  as  Mass.,  but  S.  platycarpa  seems  to 
be  somewhat  hardier.  The  evergreen  species  with  large 
yellow  fls.  are  tender  and  can  be  grown  only  in  the 
southern  states  and  California;  they  are  very  showy  in 
spring  when  they  are  in  bloom;  in  England  they  are 
often  planted  against  a  wall,  where  they  can  be  easily 
protected  against  light  frost.  S.  Japonica  is  especially 
valuable  for  its  late-appearing  flowers,  which  ai-e  white 
and  disposed  in  ample  panicles ;  the  foliage  is  dark  green 
and  graceful  and  the  tree  is  conspicuous  in  winter  on 
account  of  its  dark  green  branches.  The  Sophoras 
thrive  best  in  well-drained  sandy  loam  but  grow  fairly 
well  in  rather  dry  soil.  Prop,  by  seeds  and  the  varieties 
by  grafting  on  the  typical  form;  some  species  are  also 
increased  by  greenwood  cuttings  and  by  layers. 

More  than  25  species  in  the  temperate  regions  of  both 
hemispheres.  Trees,  shrubs  or  herbs:  lvs.  odd-pinnate, 
•with  usually  opposite  small  Ifts. :  fls.  papilionaceous,  in 
racemes  or  terminal  leafy  panicles;  calyx  with  5  short 
teeth;  standard  or))icular  or  broadly  obovate;  stamens 


10,  free  or  connate  only  at  the  base :  pod  stalked,  almost 
terete  or  4-winged,  rarely  compressed,  few-  to  many- 
seeded,  moniliform,  indehiscent  or  tardily  dehiscent. 
The  fls.  and  frs.  of  S.  Japonica  yield  a  yellow  dye,  S. 
tomentosa  has  medical  properties,  and  the  seeds  of  S.  se- 
cundiflora  contain  sophorine,  a  poisonous  alkaloid.  S. 
tetraptera  is  a  valuable  timber  tree  in  its  native  country. 


2348.   SoDhora  Japonica,  var.  pendula,  in  winter. 

INDEX, 

(Including  names  advertised  under  Edwardsia.  S.  L.  =  sup- 
plementary list. ) 

affinis,  S.  l.  grandiflora,  4.  pendula,  1. 

alopecuroides,  S.  L.  Japonica,  1.  platycarpa,  2. 

australis,  s.  L.  Korollcowi,  s.  L.  secundiflora,  3. 

Ohilensis,  5.  Macnabiana,  4.  tetraptera,  4. 

Ohinensis,  s.  L.  macrocarpa,  5.  tomentosa,  S.  L. 

chrysophylla,  S.  L.  microphylla,  4.  violacea,  S.  L. 

A.    Fls.  white  or  violet. 

B.   I/vs.  deciduous:  fls.  in  terminal  panicles. 

c.    Calyx  rounded  at  the  base. 

1.  Jap6nica,  Linn.  {Styphnolobium  Jap\6nicumt 
Schott).  Japan  Pagoda  Tree.  Tree,  attaining  60  ft., 
with  spreading  branches,  forming  a  dense  round  head: 
lvs.  7-9  in.  long;  Ifts.  5-13,  distinctly  stalked,  ovate  to 
ovate-lanceolate,  acute,  rounded  at  base,  dark  green  and 
glossy  above,  more  or  less  pubescent  beneath,  1-2  in. 
long:  fls.  yellowish  white,  K  in.  long,  in  loose  panicles 
15  in.  long:  pod  distinctly  stalked,  glabrous,  terete, 
2-3  in.  long,  ^  in.  broad.  July-Sept.  China;  cult,  in 
Japan.  Gn.  24,  pp.  210,  211,  214;  29,  p.  222.  G.M.  38:665. 
Gng.  6,  p.  247.  M.D.G.  1898:183.- Var.  p6ndula,  Loud. 
Figs.  2348,  2349.  With  long  and  slender  pendulous 
branches.  R.H.  1876:194,  195.  Gn.  9,  pp.  600,  601;  24, 
pp.  202,  203,  211;  28,  p.  27.  M.D.G.  1898:182.  The  form 
with  variegated  lvs.  has  little  to  recommend  it.  There 
are  several  allied  forms  in  cultivation  probably  intro- 
duced from  E.  Asia,  of  similar  appearance  and  of  about 
the  same  hardiness;  they  are  yet  imperfectly  known 
under  provisional  names:  such  are  S.  Chinensis,  Korol- 
kowi,  tomentosa  and  violacea,  for  which  see  supple- 
mentary list.  The  pictures  of  the  Weeping  Sophora 
(Figs.  2348,  2349)  are  adapted  from  Revue  Horticole. 

cc.    Calyx  narrowed  into  the  pedicel. 

2.  platycarpa,  Maxim.  Tree,  similar  in  habit  to  the 
preceding  but  with  very  distinct  fr. :  Ifts.  11-15,  alter- 
nate, ovate  to  elliptic-lanceolate,  acuminate,  glabrous  or 
nearly  so,  2-3K  in.  long:  fls.  -white,  over  J^  in.  long; 
calyx  gradually  narrowed  into  the  short  pedicel:  pod 
oblong  to  oblong-lanceolate,  compressed  and  2-winged, 
1-5-seeded.  Japan.  — Has  proved  hardier  than  iS.  Ja- 
nonica  and  is  therefore  to  be  recommended  for  northern 
regions. 

BB.    Lvs.  persistent:  fls.  violet,  in  terminal  racemes. 

3.  secundifldra,  Lag.  Small  tree,  35  ft.  high, or  shrubby, 
with  short,  slender  trunk  and  upright  branches  forming 
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a  narrow  head:  Ivs.  4-G  in.  long;  Ifts.  7-9,  elliptic  or 
obovate-oblong  to  oblong,  rounded  or  emarginate  at  the 
apex,  cuneate  at  the  base,  silky-pubescent  when  young, 
dark  yellowish  green  above,  1-214  in.  long:  fls.  violet- 
blue,  the  standard  marked  near  the  base  with  a  few 
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2349.  Sophora  Japonica,  var.  pendula,  in  summer. 

dark  spots,  very  fragrant,  about  1  in.  long,  in  one-sided 
racemes  2-3  in.  long:  pod  white-tomentose,  terete, 
1-7  in.  long,  }4-%  in.  thick ;  seed  bright  scarlet.  Spring. 
Texas  to  New  Mexico.  S.S.  3:121.  R.H.  1854:201. -On 
account  of  its  handsome  fragrant  fls.  to  be  recommended 
for  planting  south. 

AA.    Fls.  yellow,  in  axillary  racemes:  Ivs.  evergreen. 

(Udwardsia.) 

B.    Pod  4-winged:  fls.  about  1)4  in.  long. 

4.  tetrdptera.  Ait.  Shrub  or  small  tree,  30,  rarely 
40  ft.  high,  with  slender  spreading  branches:  Ifts.  very 
numerous,  almost  sessile,  obovate  to  linear-oblong, 
silky-pubescent  beneath:  fls.  in  2-8-fld.  racemes,  pen- 
dulous, about  1%  in.  long:  pod  4-winged,  7  in.  long. 
Spring.  New  Zealand,  Lord  Howe  Island,  Juan  Fer- 
nandez, Chile.  — The  following  varieties  are  in  cultiva- 
tion: Var.  grandifldra,  Hook.  f.  (Edwdrdsia  grandi- 
florn,  Salisb.).  Lfts.  linear-oblong,  about  1  in.  long,  in 
10-25  pairs:  fls.  1%  in.  long;  standard  shorter  than 
wings.  B.M.167.  G.C.H.  9:729.  Gn.24,  p.  211.  L.B.C. 
12:1102.  Var.  microphylla,  Hook.  f.  (Sophora  micro- 
phylla,  Ait.  Edwdrdsia  Macnabidna,  Curt.).  Lfts. 
orbicular-obovate  to  broadly  oblong,  usually  emarginate, 
J^-K  in.  long:  fls.  about  iSi  in.  long;  standard  about  as 
long  as  wings.  B.M.  1442,  3735.  Gn.  24,  p.  211.  Gn. 
12:87  also  seems  to  belong  here. 

BB.   Pod  not  tvinged:   fls.  %-l  in.  long. 

5.  macrocdrpa,  Smith  (Edtvdrdsia  ChiUnsis,  Miers). 
Shrub  or  small  tree,  with  the  young  branchlets  densely 
tomentose:  lfts.  in  10-20  pairs,  elliptic  or  obovate  obtuse, 
silky-pubescent  beneath,  %-lin.  long:  fls.  %-l  in.  long, 
in  short  racemes;  standard  as  long  as  wings:  pod 
terete,  not  winged,  1-4-seeded.  Chile.  L.B.C.  12:1125. 
B.R.  21:1798. 

S.  affinis,  Torr.  &  Gray.  Small,  deciduous  round-headed 
tree,  20  ft.  high:  lfts.  13-19,  elliptic-ovate,  nearly  glabrous, 
1-1}4  in.  long:  Us.  white,  tinged  rose,  3^  in.  long,  in  slender, 
axillary  racemes:  pod  terete,  black,  ^-3  in.  long.  Spring. 
Ark.,  Tex.  S.S.  3:122.— S.alopecuroldes,  Linn.  Grayish  pubes- 
cent undershrub,  with  upright,  virgate  branches:  Ivs.  6  in. 
long,  with  15-25  oblong  lfts.:  fls.  yellow:  racemes  dense,  ter- 
minal, about  6  in.  long:  pod  terete,  6-12-seeded.  W.  Asia  to 
Himalayas.  Half-hardy.— S.  australis,  Linn.  =  Baptisia  aus- 
tralis.— -S.  C/iinensis,  Hort.  Allied  to  S.  Japonica.  Lfts.  11-17, 
ovate  to  ovate-oblong,  pubescent  beneath,  %-l  in.  long:  fls. 
pale  pink.  Probably  from  China.— S.  chri/sophylla,  Seem. 
(Edwardsia  ehrysophylla,  Salisb.).  Allied  to  S.  tetraptera: 
pubescence  more  golden  yellow:  lfts.  15-19,  obovate,  small: 
fls.  smaller:  standard  shorter  than  wings.    Sandwich  Islands. 


B.R.  9:738.— S.  Korolkbwi,  Hort.  Similar  to  S.  Japonica:  lfts. 
usually  11,  lanceolate,  dark  green  above,  pale  and  appressed 
pubescent  beneath,  1-1/4  in.  long:  fls.  white.  Probably  from 
central  or  eastern  Asia.— iS.  tomentbsa,  Linn.  Pubescent  shrub: 
Ivs.  6-10  in.  long;  lfts.  15-19,  oval  to  oblong,  obtuse,  1-1%  in. 
long:  fls.  yellow,  in  terminal,  6-12-in.  long  racemes:  pod  4-6  in. 
long.  S.  states,  W.  India.  B.M.  3390.  Not  hardy  north.— i^. 
tomentbsa,  Hort.,  is  similar  to  S.  Japonica,  but  imperfectly 
known:  lfts.  15-21,  oval  to  oblong,  pubescent  beneath,  about 
I  in.  long.  Probably  from  Asia.— S.  violdcea,  Thwait,  is  a 
shrubby  species  from  Ceylon,  not  in  cultivation,  but  under  the 
same  name  another  imperfectly  known  species,  probably  from 
China,  is  cxdt.  It  has  1.5-17  oblong,  acute  lfts.,  sparingly  pu- 
bescent above,  densely  beneath,  and  pale  violet  flowers. 

Alfred  Rehder. 

SOPHRO-CATTLEYA.  Orchid  hybrids  between  Soph- 
ronitis  and  Cattleya,  little  known  in  America. 

SOPHRO-LJELIA.  Orchid  hybrids  between  Sophro- 
nitis  and  Laelia  not  advertised  in  American  trade  cata- 
logues. 

SOPHRONlTIS  (Greek,  modest).  Orcliiddcece.  A 
genus  of  about  4  species  cultivated  on  account  of 
their  neat  habit  and  brilliantly  colored  flowers:  pseudo- 
bulbs  small,  with  1  or  rarely  2  small  flat  Ivs.:  fls. 
from  the  top  of  the  pseudobulbs,  brightly  colored;  se- 
pals and  petals  nearly  equal,  spreading;  labellum  with 
a  broad  middle  lobe  and  small  erect  side  lobes,  the  base 
leading  into  a  cavity  in  the  wall  of  the  ovary;  column 
short,  the  stigmatic  surface  covering  2  wing-like  pro- 
jections at  its  summit;  pollinia  8.  This  genus  is  closely 
related  to  Laelia,  Cattleya,  etc. 

These  plants,  and  also  Sophro-Cattleyas  and  Sophro- 
Laslias,  thrive  in  the  temperature  of  the  Cattleya  house. 
In  growing  season,  give  a  moderate  supply  of  water  and 
plenty  of  fresh  air.  Rest  them  at  50°-55°,  and  water 
sufficiently  to  keep  them  from  shriveling.  Grow  them 
in  shallow  pots  with  plenty  of  drainage,  and  a  thin 
layer  of  fine  turfy  fern  root,  using  no  sphagnum. 

grandifldra,  Lindl.  (S.  coccinea,  Reichb.  f. ).  Pseudo- 
bulbs  clustered:  Ivs.  about  2  in.  long,  elliptic:  fls.  soli- 
tary, on  short  peduncles,  13^-4  in.  across,  brilliant 
scarlet,  often  with  a  shade  of  orange,  with  an  orange 
labellum;  sepals  oblong-lanceolate;  petals  broadly  ellip- 
tic; labellum  narrow,  with  folded  sides.  Flowers  dur- 
ing the  whole  winter.  Organ  Mts.  B.M.  3709.  F.S. 
1:22;  17:1716.  P.M.  9:193.  Gn.  25:443  (var.  rosea) ;  31, 
p.  358;  48:1025.  I.H.  34:32.  J.H.  III.  34:319.  G.C.  II. 
22:561;  111.9:669;  111.17:492;  IIL  21:266.  R.H.  1886:492 
(var.  aiirantiaca).   A.F.  6:609. 

c6mua,  Lindl.  Very  small  plants  with  a  creeping 
rhizome  bearing  1-lvd.  pseudobulbs:  Ivs.  ovate,  thick 
and  leathery,  a  little  over  an  inch  long:  fls.  4-8,  on  a 
stem  from  the  axils  of  the  Ivs.,  bright  scarlet  or  reddish 
orange,  with  an  orange  lip;  sepals  and  petals  ovate; 
labellum  ovate-acuminate,  shorter,  concave.  Winter. 
Rio  Janeiro.    B.M.  3677.    B.R.  13:1129. 

yiol3,cea,  Lindl.  One  of  the  smallest  of  cultivated 
orchids:  pseudobulbs  ovoid,  1  in.  long:  Ivs.  linear,  2-3 
in.  long:  fls.  bright  rose,  about  1  in.  in  diam. ;  sepals 
and  petals  oblong-lanceolate,  acute;  labellum  rhombic- 
obovate,  flat.  Winter.  Organ  Mts.,  Brazil.  B.M.  6880 
Heinrich  Hasselbring  and  Wm.  Mathews. 

SORB  Aria  (derived  from  Sorbus:  the  leaves  resem- 
ble those  of  the  mountain  ash).  Basillma.  Hosctcece. 
Ornamental  deciduous  shrubs  with  rather  large,  odd- 
pinnate  or  bipinnate  leaves  and  white  flowers  in  termi- 
nal showy  panicles.  Sorbaria  sorbifolia,  S.  alpina  and 
S.  Aitchisoni  are  hardy  north,  while  jS.  Lindleyana  is 
only  half-hardy.  They  are  well  adapted  for  borders  of 
shrubberies  and  woods  or  for  planting  on  banks  of 
brooks  or  rivers,  but  should  not  be  brought  together 
with  slow-growing  and  delicate  shrubs,  as  they  spread 
in  suitable  soil  rather  rapidly  by  means  of  suckers  and 
are  likely  to  overcrowd  other  plants.  The  handsome 
bright  green  foliage  appears  very  early  in  spring.  The 
large  white  panicles  appearing  in  summer  are  showy, 
but  become  rather  unsightly  after  they  have  faded  and 
should  be  removed.  The  Sorbarias,  except  S.  Mille- 
folium, which  prefers  a  rather  dry,  well-drained  soil  and 
sunny  position,  grow  best  in  a  somewhat  moist  and  rich 
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soil  and  thrive  also  in  partly  shaded  situations.  Prop,  by 
hardwood  cutilmgs;  also  by  root-cuttings,  suckers  and 
seeds.  Four  species  in  Asia  and  one  in  N.  America, 
formerly  usually  united  with  Spiraea  but  easily  distin- 
guished by  their  stipulate,  pinnate  Ivs.  and  the  5  carpels 
being  opposite  to  the  sepals. 

A.  Lvs.  pinnate. 
B.  Panicles  ivith  upright  ramifications,  dense. 
C.  J^ls.  /i  in.  across. 
sorbifdlia,  A.  Braun  (Spiriea  sorbi folia,  Linn.     Ba- 
silima  sorbifdlia,  Raf. ).    Fig.  2350.    Upright  shrub,  3-5 
ft.  high;  Ifts.  13-23,  lanceolate  or  ovate-lanceolate,  long- 
acuminate,  doubly  serrate,  stellate-pubescent  beneath 


2350.  Sorbaria  sorbifolia  (X  1-5). 

Usually  known  as  Spircea  sorbifolia. 


when  young  or  glabrous,  3-4  in.  long:  panicles  5-12  in. 
long:  fls.  3^  in.  across.  June,  July,  N.  Asia,  from  Ural 
to  Japan.  A.G.  11:125.  Gn.  16,  p.  217.  — Escaped  from 
cultivation  in  some  localities  in  the  Middle  States, 
cc.  Fls.  K  in.  across. 
grandifldra,  Maxim.  (Spircea  grandifldra,  Sweet.  Sp. 
sorbifdlia, vsiT.  alplna,  Pall.  Basillma  alplna,  Koehne). 
Shrub,  1-3  ft.  high:  Ifts.  13-17,  oblong  to  lanceolate, 
acuminate,  doubly  serrate,  glabrous,  2-3  in.  long:  pan- 
icles 3-5  in.  long:  fls.  %  in.  across.  June,  July.  E.  Si- 
beria.   Gt.  9:295. 

BB.  Panicles  with  spreading  ramifications. 
c.  Young  branches  pubescent,  green. 
LindleyJlna,  Maxim.  (Spiriea  Lindleydnn,  Wall.  Ba- 
sillma Lindleydna,  Kuntze).  Four  to  8  ft.  high:  Ifts. 
15-21,  lanceolate,  long-acuminate,  rounded  at  the  base, 
doubly  serrate,  with  simple  hairs  beneath  when  young, 
3-4  in.  long  :  panicles  8-12  in.  long  and  about  8  in. 
broad:  fls.  J4  in.  across.  July,  Aug.  Himalayas,  China. 
F.S.  2:108.  B.R.  31:33.  Gn.  47,  p.  222;  49,  p.  229;  55, 
p.  116. 

CC.  Foung  brandies  glabrous,  usuaUy  red. 
Aitchisoni,  Hemsl.  (Spircea  Aitchisoni,  Hemsl.  S. 
sorbifdlia,  var.  angustifdlia,  Wenzig).  Shrub,  6-8  ft. 
high,  with  upright  or  ascending,  little-branched  stems, 
usually  bright  red  when  young:  Ifts.  15-21,  lanceolate 
to  linear-lanceolate,  acuminate,  narrowed  at  the  base, 
simply  or  obscurely  doubly  serrate,   glabrous,  2-4"  in. 


long:  panicles  to  12  in.  long,  leafy  at  the  base:  fls.  %  in. 
or  more  across.  July-Sept.  Afghanistan,  Cashmere. 
G.C.  III.  28:255.  M.D.G.  1901:18.-A  very  desirable 
shrub  with  handsome  graceful  foliage,  much  hardier 
than  the  preceding  species. 

AA.  Lvs.  bipinnate. 
Millefolium,  Focke  (Spircea  Millefolium,  Torrey. 
Cham(vbatiaria  Millefolium,  Maxim.  Basillma  Millefo- 
lium, Kuntze).  Aromatic,  glandular-pubescent  spread- 
ing shrub,  2-G  ft.  high:  lvs.  lanceolate  in  outline,  1-3 
in.  long,  with  minute,  densely  set,  oblong  and  obtuse 
Ifts. :  fls.  K  in.  across,  in  2-5-in.  long  panicles.  July, 
Aug.  Calif,  to  Wyoming  and  Arizona.  G.  F.  2 :  509. 
G.  C.  Ill,  22:237. -Rarely  cult.;  it  has  proved  hardy  in 
Mass.,  but,  like  other  plants  from  the  same  region,  it 
is  likely  to  be  killed  by  too  much  moisture  during  the 
winter.  Alfred  Rehder. 

SOBBUS  (ancient  Latin  name  of  S.  domestica).  In- 
cluding Aria,  Aronia,  Cormiis,  Micromelis  and  Tor- 
minaria.  Ros&cece.  Ornamental  deciduous  trees  or 
shrubs,  with  alternate  simple  or  odd-pinnate  leaves, 
white  or  rarely  pinkish  flowers  in  terminal  corymbs  and 
berry-like,  usually  red  fruit.  Most  of  them  are  hardy 
north  except  some  Asiatic  species  and  Sorbus  domes- 
tica, which  seem  tender  north  of  Mass.  They  are 
chiefly  inhabitants  of  mountainous  regions,  and  the 
northern  species,  as  S.  Americana  and  sainbuci folia,  do 
not  thrive  well  in  warmer  and  drier  climates,  while  S. 
Aria,  torminalis  and  allied  kinds  endure  drought  and 
heat  well.  They  all  have  handsome  foliage,  which  usu- 
ally turns  orange-red  in  fall.  The  fruits  are  showy  and 
often  remain  on  the  branches  the  whole  winter  if  not 
eaten  by  birds.  They  are  not  particular  as  to  the  soil 
and  are  well  suited  for  planting  on  rocky  hillsides. 
Those  of  the  'Aucuparia  group  are  more  adapted  for 
cool  and  moist  mountain  regions;  those  of  the  Aria  and 
Torminaria  group,  which  grow  specially  well  on  lime- 
stone soil,  are  suited  to  warmer  and  drier  climates.  S. 
hybrida  is  sometimes  used  as  a  small-sized  avenue  tree 
on  account  of  its  regular  pyramidal  habit.  S.  arbutifo- 
lia  and  S.  melanocarpa  are  handsome  shrubs  for  bor- 
ders of  shrubberies;  they  prefer  moist  soil,  but  S.  me- 
lanocarpa also  grows  in  drier  rocky  situations.  Prop, 
by  seeds  sown  in  fall  or  stratified;  also  by  layers,  and 
jS'.  arbutifolia  and  S.  melanocarpa  from  greenwood  cut- 
tings. Varieties  and  rarer  kinds  are  usually  budded  or 
grafted  on  allied  species,  but  most  kinds  will  grow  on 
S.  Aucuparia  or  Americana  and  on  Hawthorn.  The 
trees  are  very  subject  to  borers. 

About  30  species  distributed  throughout  the  northern 
hemisphere,  in  N.  America  south  to  Fla.  and  New  Mex., 
in  Asia  south  to  the  Himalayas.  Lvs.  simple  or  odd- 
pinnate,  stipulate:  fls.  in  compound  corymbs;  sepals 
and  petals  5;  stamens  15-20,  with  red  or  yellow  anthers; 
styles  2-5,  free  or  connate  at  the  base :  f r.  a  2-5-locule(i 
pome,  usually  rather  small,  with  1  or  2  seeds  in  each 
cell.  Closely  allied  and  often  referred  to  Pyrus,  from 
which  it  is  chiefly  distinguished  by  its  compound  inflor- 
escence and  by  the  fls.  being  more  or  less  perigynous 
except  in  the  Micromeles  group,  which  has  a  decidedly 
inferior  ovary  like  Pyrus;  the  fruits,  too,  are  usually 
smaller  and  berry-like. 

INDEX. 

Americana,  3.  fnictu  luteo,  1. 

arbutifolia,  13.  Qrceca,  12. 

Aria,  12.  grandifolia,  14. 

Aucuparia,  1.  Grayi,  4. 

aurea,  12.  heterophylla,  7. 

aurea-striata,  11.  hybrida,  6. 

ehrysophylla,  12.  intermedia,  10. 

Olusii,  8.  laciniata,  1. 

Cretica,  12.  lanuginosa,  6. 

Decaisneana,  12.  latifolia,  9. 

decurrens,  6.  lutescens,  12. 

domestica,  5.  maliformis,  5. 

diilcis,  1.  melanocarpa,  14. 

edulis,  12.  micrantha,  3. 

erythrocarpa,  13.  microearpa,  3. 

fastigiata,  1.  Moravica,  1. 

Fennica,  6.  Ncpalensis,  12  & 
Pifeana,  1.  suppl.  list. 

flahellata,  11.  nigra,  14. 

flabellifoliu,  11.  nivea,  12. 

floribunda,  14.  occidentalis,  4. 
pendula,  1. 


pinnatifida,  6. 
pumila,  4. 
pyrifolia,  13. 
pyriformis,  5. 
quercifolia,  6. 
quercifolia  floriburif 

da  nana.  7. 
gtiercoides,  6. 
Rossica,  1. 
rotundifolia,  9. 
sambiicifolia,  4,  6. 
Sargenti,  7. 
Scandica,  10. 
Sorbus,  5. 
spuria,  7. 
subpiibeseens,  14. 
Suecica,  10. 
Thianschanica,  2. 
Thuringiaca,  6. 
Tiansehaniea,  2. 
torminalis,  8. 
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A.  Foliage  pinnate. 

B.  L^vs.  regularly  pinnate,  with  the 
Ifts.  of  almost  equal  size. 
c.  Fruits  small,  yi-%  in.  across 
or  slightly  larger,  heii-y-like. 
(Aucuparia   group,   species 
1-4.) 
D.  Winter  -  huds   covered    with 
white  villous  tomenttim. 
E.  Young  branchletsand  Ivs. 

pubescent 1.  Aucuparia 

EE.  Young  branchlefs  and  Ivs. 

glabrous  2.  Tiansclianica 

DD.  Winter-buds  glutinous,  gla- 
brous   or    sparingly    ap- 
pressed,  rusty-pubescent. 
E.  Zifts.  long-acuminate:  fls. 
y^-li  in.:   fr.  %-^A  in. 

across 3.  Americana 

EE.  Lfts.   acute  or  obtusish: 
fls.  /4-/^  in.  across:  fr. 

about  ^A  in.  across 4.  sambucifolia 

CC.  Fruits  y^  in.  or  more  across, 
apple-  or  pear-shaped,  with 
grit-cells:  styles S.  (Cormus 

groxip,  species  b)  5.  domestica 

BB.  Lvs.  only  pinnate  toward  the 
base,  lobed  or  only  serrate  in 
the  upper  part,  varying  nuich 
on  the  same  plant  and  occa- 
sionally only  lobed.    Hybrids. 

c.  Habit  tree-like 6.  hybrida 

CC.  Habit  shrub-like 7.  spuria 

AA.  Foliage  simple. 

B.  Styles  £:  trees  or  rarely  shrubs. 

c.   Under  side  of  lvs.  glabrous  at 

length,  green:  lvs.  lobed:  fr. 

brown,  with  grit-cells.    (Tor- 

minaria    group,    species 

No.  8.) 8.  torminalis 

CC.  Under  side  of  lvs.  grayish  or 
whitish   tomentose.     {Aria 
group,  species  9-12.) 
D.  Lvs. lobed.  (Seealso No.6.) 
E.  Pairs  of  veins  S-Q. 

F.  Base    of    the    usually 
broadly  ovate  lvs. 

mostly  rounded 9.  latifolia 

FF.  Base  of  the  ovate  to  ob- 
long-ovate   lvs. 

broadly  cuneate 10.  intermedia 

EE.  Pairs  of  veins  3-5;  under 
side    of  veins    densely 
snoivy  white,  tomentose.il.  flabellifolia 
DD.  Z/VS.   not   or   but   obscurely 

lobed;  pairs  of  veins  6-12.12.  Aria 
BB.  Styles  5j.-  shrubs  with  crenately 
serrate  lvs.     (Aronia  [Adeno- 
rhachis]  gr-oup,  species  13-14). 
c.  Fruits  red:   lvs.  tomentose  be- 
neath   13.  arbutifolia 

CC.  Fruits  black:   lvs.  glabrous  or 

nearly  so 14.  m&lanocarpa 

[Aucuparia  group,  species  1-4.) 

1.  Aucupi.ria,  Linn.  {Pyrus  Aueupdria,  Gsertn.). 
European  Mountain  Ash.  Rowan  Tree.  Fig.  2351. 
Round-headed  tree,  20  to  40,  occasionally  60  ft.  high: 
young  branchlets  pubescent,  grayish  brown  when  older: 
petioles  more  or  less  tomentose  ;  lfts.  9-15,  oblong  to 
oblong-lanceolate,  serrate,  entire  toward  the  base,  dull 
green  above,  pubescent  beneath  or  rarely  glabrous,  %- 
2  in.  long:  fls.  white,  3^  in.  across,  in  flat,  4-G-in.  broad, 
tomentose  or  sometimes  almost  glabrous  corymbs ;  sta- 
mens about  as  long  as  petals:  fr.  globose,  about  %  in. 
across,  bright  red.  May,  June.  Europe  to  W.  Asia  and 
Siberia.— Var.  dulcis,  Krsetzl.  (var.  3Iordvica,  Zengerl. ). 
Almost  glabrous :  petioles  purplish;  lfts.  oblong-lanceo- 
late, 2-3  in.  long,  glaucescent  beneath.  The  fruits  are 
of  an  agreeable  acid  flavor  and  recommended  for  pre- 
serves. The  tree  thrives  well  in  cold  northern  climates 
where  hardly  any  other  fruit  tree  will  grow.  Var.  dulcis 
laciniilta,  Beissn.,  is  a  handsome    and    graceful  form 


with  the  lfts.  pinnately  lobed  and  the  leaf-stalks  and 
young  branchlets  bright  red,  Var.  fastigiita,  Loud., 
forms  a  narrow  pyramidal  tree,  with  upright  branches. 
Var.  p6ndula,  Hort.,  has  long  and  slender  pendulous 
branches.  Var.  R6ssica,  Hort.,  seems  little  or  not  dif- 
ferent from  var.  d^llcis.  Var.  frictu  liiteo  and  var.  Fi- 
fe^na,  Hort.,  have  yellow  fruits.  There  are  vars.  with 
variegated  foliage  of  the  typical  and  of  the  weeping 
form.  The  fi-uits  of  S.  Auc^tparia,  S.  domestica,  tor- 
minalis and  var.  dulcis  are  edible,  and  the  strong  and 
close-grained  wood  of  S.  domestica  and  S.  torminalis, 
and  in  a  lesser  degree  that  of  S.  Aucuparia,  is  valued 
for  handles  of  tools  and  similar  small  articles.  See 
Pyrus. 

2.  TianscMnica,  Rupr.  {Pyrus  Thianschdnica, 
Regel).  Small  tree  or  shrub,  similar  to  the  preceding: 
young  branchlets  glabrous,  red-brown  and  glossy  when 
older:  petioles  and  lvs.  glabrous:  lfts.  11-15,  lanceolate, 
acuminate,  serrate,  entire  toward  the  base,  dark  green 
and  glossy  above,  light  green  beneath,  about  2  in.  long: 
corymbs  glabrous  ;  stamens  half  as  long  as  petals: 
styles  2-5:  fr.  globose,  bright  red.  May,  June.  C.Asia. 
Gt.  40,  p.  8.  B.M.  7755.  — Very  handsome  on  account  of 
the  contrast  of  its  dark  green  foliage  and  red-brown 
branches. 

3.  AmericS,na,  Marsh.  {Pyrus  Americctna,  DC.  S. 
micrdntha,  Dum-Cours.).  American  Mountain  Ash. 
Dogberry.  Fig.  2352.  Small  tree,  attaining  30  ft.,  with 
spreading  branches,  or  sometimes  shrubby:  lfts.  11-17, 
lanceolate,  long-acuminate,  sharply  serrate,  glabrous  or 
slightly  pubescent  when  young,  light  green  above,  paler 
beneath,  l>^-4  in.  long:  fls.  one-fifth  to  %  in.  across,  in 
dense,  3-6-in.  broad,  usually  glabrous  corymbs:  fr.  glo- 
bose, bright  red,  J^-K  in.  across,  with  the  calyx-lobes 
very  small  and  connivent.     May,  June.    Newfoundland 


2351.    Sorbus  Aucuparia. 

(XK) 


to  Manitoba,  south  to  Mich,  and  N.  C.  S.S.  4:171,  172. 
—  Var.  microcdrpa,  Torr.  &  Gray (6'.  microcdrpa,  Pursh), 
has  narrower  foliage  and  very  small  fruits  about  %  in. 
across. 

4.  sambucifdlia,  Roem.  (P'^rus  sambucifolia,  Cham.  & 
Schlecht.).  Western  Mountain  Ash.  Small  tree  or 
shrub,  closely  allied  to  the  preceding:  lfts.  7-15,  oval  to 
ovate-lanceolate,  obtuse  to  short-acuminate,  sharply  ser- 
rate, glabrous  and  dark  green  above,  glaucescent  and 
usually  pubescent  beneath  when  young,  13^-3  in.  long: 
fls.  M-/^  in.  across,  in  2-4-in.  broad  and  rather  loose 
corymbs,  sometimes  few-fld. :  fr.  globose,  ovoid  when 
young,  red,  about  J^  in.  across,  with  more  or  less  up- 
right calyx-lobes.  June,  July.  Labrador  to  Alaska  south 
to  Pa.,  Mich,  and  Calif.,  N.  E.  Asia  and  Japan.     S.S. 
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4:173,  174.— A  very  variable  species;  the  eastern  form 
resembles  more  the  preceding  species,  and  intermediate 
forms  are  not  uncommon  in  the  northeastern  states. 
The  most  distinct  form  is  var.  Gr^yi,  Wenz.  (var.  pu- 
mila,  Sarg.  P^rus  occidentdlis,  Wats.).  Shrubby: 
Ifts.  7-11,  oval  to  oval-oblong,  obtuse,  with  only  a  few 
teeth  at  the  apex,  bluish  green:  corymbs  1-2  in.  across. 
Wash,  to  Calif.     G.F.  10:85.     S.  sambiicifolia  is  often 


2352.    Sorbus  Americana  (X/^). 

confounded  with  the  preceding  species;  botn  are  very 
handsome  in  autumn  with  their  large  clusters  of  bright 
red  fruits.  Sometimes  a  form  of  S.  hyhrida  is  found  in 
American  nurseries  under  the  name  of  S.  sambucifoUa. 

{Cornius  and  Hybrid  group,  species  5-7) 

5.  dom^stica,  Linn.  (Pyrus  Sorbiis,  Gaertn.  P.  do- 
mistica,  Smith.  Cdnnus  doni^stica,  Spach).  Service 
Tree.  Pig.  2353.  Round-headed  tree,  30-60  ft.  high: 
winter-buds  glutinous:  petioles  tomentose;  Ifts.  11-17, 
obovate-oblong  to  oblong,  sharply  and  rather  coarsely 
serrate,  with  acuminate  teeth,  visually  entire  near  the 
base,  green  and  glabrous  above,  floccose-tomentose  be- 
neath, at  least  when  young,  1-23^  in.  long:  fls.  white, 
%  in.  across,  in  broadly  pyramidal  rather  loose,  tomen- 
tose corymbs:  fr.  >2-l/i  in.  across,  usually  yellowish, 
with  red  or  orange  cheek,  apple-shaped  in  var.  malif6r- 
mis,  Lodd.,  pear-shaped  in  var.  pyri!6rmis,  Lodd.  May. 
S.  Eu.,  N.  Afr.  and  W.  Asia.  G.C.  II.  1:283;  6:649. 
M.D.G.  1897:376-378. -This  species  is  often  confounded 
with  the  European  ash,  from  which  it  is  almost  indis- 
tinguishable without  fruits  or  flowers,  except  by  the 
glutinous  winter-buds. 

6.  h^brida,  Linn.  { Pynis  pinnatifida,  Ehrh.  P.  F6n- 
iiica,  Babingt.  S.  intermedia  x  Aucnpdria).  Tree,  at- 
taining 40  ft.,  of  regular,  pyramidal  habit  with  upright 
branches :  young  branchlets  and  petioles  whitish  tomen- 
tose; Ivs.  ovate  to  oblong-ovate,  with  1-4  pairs  of  de- 
current  Ifts.  at  the  base,  or  but  pinnately  lobed,  upper 
part  lobed  with  the  lobes  becoming  gradually  shorter 
and  more  indistinct  toward  the  apex,  dark  green  above, 
whitish  or  grayish  tomentose  beneath,  2K-5  in.  long; 
petioles  about  1  in.  long:  fls.  3^-3^  in.  across,  in  tomen- 
tose corymbs  about  3  in.  broad:  fr.  globose-ovoid,  %  in. 
high.  May,  June.  — Natural  hybrid,  occasionally  found 
with  the  parents  in  Europe.  Two  different  hybrids  are 
usually  included  under  S.  hybrida  ;  the  typical  one  is 
/S.  Aucuparia  x  intermedia,  which  has  the  Ivs.  oblong- 
ovate  to  oblong,  3-5  in.  long,  with  10-12  pairs  of  veins, 
the  Ifts.  and  lobes  narrower  and  pointed  and  the  veins 
often  slightly  recurved.  It  is  mostly  cult,  under  the 
name  of  S.  quercifblia  or  qnercoldes,  Hort.  The  second 
hybrid  is  var.  Thuringlaca,  Ilehd,  {Pyrus  TJiuringlaca, 
Use),  and  is  a  hybrid  of  S.  Aucuparia  x  Aria;  it  has 


ovate-  to  ovate- oblong  Ivs.,  somewhat  more  deeply 
lobed,  2/^-4  in.  long,  with  8-10  pairs  of  veins,  Ifts.  and 
lobes  broader  and  obtusish,  with  the  veins  usually 
curving  upwards.  This  is  known  in  gardens  as  S.  quer- 
cifdlia  hybrida  n&na.  Var.  decurrens,  Koehne  {S,  lanu- 
ginosa, Hort.,  not  Kit.),  is  a  transition  to  S.  Aticupa- 
ria  ;  only  the  3  or  5  upper  Ifts.  are  connate  into  a  ter- 
minal 1ft.,  which,  like  the  upper  separate  Ifts.,  is  decur- 
rent  at  the  base,  under  side  less  densely  tomentose.  In 
some  nurseries  under  the  name  of  S.  sambucifoUa. 

7.  spCiria,  Pers.  {Pyrus  heterophylla,  Dur.  S.  Au- 
cup&ria  x  arbuti folia).  Shrub  or  small  tree,  attaining 
15  ft.,  with  slender,  sometimes  pendulous  branches: 
Ivs.  ovate  to  oblong-ovate,  obtuse,  with  2-6  lobes  or  Ifts. 
near  the  base,  simply  crenate-serrate  toward  the  apex, 
lK-3%  in.  long,  pubescent  or  glabrous  beneath:  fls. 
white  or  pinkish  white,  in  pubescent  or  glabrous  co- 
rymbs 1-13^  in.  broad:  fr.  subglobose  or  pear-shaped, 
dark  purple  or  almost  black.  May,  June.  Of  garden 
origin.  B.R.  14:1196.  — Sometimes  cultivated  under  the 
name  S.  quercifolia  floribunda  nayia.  Hybrids  of  dif- 
ferent origin  are  usually  united  under  S.  spuria;  the 
more  pubescent  forms  with  dark  purple  f r.  are  probably 
the  offspring  of  S.  Aucuparia  and  S.  arbutifolia,  while 
the  more  glabrous  forms  with  usually  blackish  fruit 
have  S.  Aucuparia  and  S.  melanocarpa  as  their  parents. 
A  similar  form  with  quite  glabrous  and  more  pointed 
Ivs.,  originated  at  the  Arnold  Arboretum  and  probably 
a  hybrid  of  S.  Americana  and  S.  melanocarpa,  was 
named  S.  Sdrgenti,  Dipp. 

(Torminaria  group,  species  No.  8.) 

8.  torminMis,  Crantz  {Pyrus  tormincLlis,  Ehrh.  Tor- 
mindria  tormindlis,  Dipp.  T.  Cliisii,  Rcem.).  Wild 
Service  Tree.  Round-headed  tree,  with  spreading 
branches,  40-80  ft.  high:  Ivs.  broadly  ovate,  slightly 
cordate  to  broadly  cuneate  at  the  base,  with  several  tri- 
angular-ovate, serrate  lobes  on  each  side,  the  lower 
sinuses  reaching  about  half  way  to  the  middle,  floccose- 
tomentose  when  young,  2-4  in.  long;  petioles  1-154  in- 
long:  fls.  white,  yi  in.  across,  in  broad,  rather  loose 
tomentose  corymbs:  fr.  oval,  }4-%  in.  high,  brown, 
dotted.  May,  June.  Southern  and  middle  Europe.— 
The  foliage  turns  bright  red  in  fall. 

{Aria  group,  species 9-12.) 

9.  latifdlia,  Pers.  {Pyrtis  rotundifblia ,  Bechst.  P. 
intermedia,  var.  latifblia,  Ser.  P.  Aria,  var.  latifdlia, 
Hort.  Tormindria  latifblia,  Dipp.  S.  Aria  x  tormi- 
ndlis). Tree,  attaining  50  ft.,  similar  to  the  preceding: 
Ivs.  broadly  ovate  to  ovate,  usually  rounded  at  the  base, 
pinnately  lobed  with  short,  broadly  triangular,  sharply 
serrate  lobes  and  with  6-9  pairs  of  veins,  grayish  or 
whitish  tomentose  beneath,  23^-4  in.  long:  petioles 
3^-1  in.  long:  fls.  about  3^  in.  across,  in  broad,  tomen- 
tose corymbs:  fr.  globose  or  globose-ovoid,  about  J^  in. 
high,  orange  to  brownish  red.  May,  June.  Occasionally 
occurring  in  middle  Europe. 


2353,    Sorbus  domestica  (X  3^). 

10.  intermedia,  Pers.  (Pifrus  intermedia,  'Ehrh.  S6r- 
bus  Scdndica,  Pries.  Aria  Suecica,  Koehne.  Hdhnia 
Suecica,  Dipp.).  Tree,  20-40  ft.  high,  with  oval  head: 
Ivs.  ovate  to  oblong-ovate,  broadly  cuneate  at  the  base, 
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pinnately  lobed  with  broad  and  short,  irregularly  ser- 
rate lobes  and  5-8  pairs  of  veins,  whitish  tomentose  be- 
neath, 2^-4  in.  long;  petioles  %-%  in.  long:  fls.  about 
%  in.  across,  in  broad,  tomentose  corymbs:  fr.  orange- 
red,  globose  or  subglobose,  about  K  in.  high.  May. 
Northern  and  middle  Europe,  — This  is  sometimes  con- 
founded with  iS.  hi/brida  and  considered  to  be  a  hybrid 
of  similar  origin,  but  it  is  certainly  a  good  species.  It 
never  bears  distinct  leaflets  at  the  base  and  the  sinuses 
do  not  reach  farther  than  one-third  toward  the  middle. 

11.  flabellifdlia,  S.  Schau.  (P^rus  Aria,\fir.  flabelli- 
folia,  Arb.  Kew.  Aria  flabellifblia,  Decne.  S.  flabel- 
Iclta,  Hort.).  Small  tree,  attaining  20  ft.:  Ivs.  orbicular 
to  broadly  oval,  obtuse,  usually  broadly  cuneate  at  the 
base,  incisely  lobed  above  the  middle,  with  the  short 
lobes  truncate  or  rounded  and  coarsely  toothed,  snowy 
white  beneath,  1>^-2K  in.  long:  fls.  scarcely  K  in. 
across,  in  dense,  white-tomentose  corymbs:  fr.  de- 
pressed-globose, orange-red.  Southeastern  Eu.,  W. 
Asia.  — Cult,  in  some  nurseries  as  Pyrus  aurea  striata. 

12.  Aria,  Crantz  (P^rus  Aria,  Ehrh.  Aria  nivea, 
Hort.  Hdhnia  Aria,  Med.).  White  Beam-tree.  Fig. 
2354.  Tree,  with  broadly  pyramidal  or  oval  head, 
25-50  ft.  high:  Ivs.  roundish  obovate  to  oblong-oval, 
usually  cuneate  at  the  base,  acute  or  obtuse  at  the  apex, 
sharply  and  doubly  serrate,  of  firm  texture,  bright  or 
dark  green  and  glabrous  above,  white-tomentose  be- 
neath, 2-5  in.  long;  petioles  }i-%  in.  long:  fls.  J^-%  in. 
across,  in  tomentose,  2-3-in.  broad  corymbs:  fr.  sub- 
globose,  orange-red,  about  }4  in.  high.  May.  Middle 
and  southern  Europe  to  Himalayas  and  Siber.  — De- 
sirable tree  for  dry  and  exposed  situations,  and  very 
ornamental  in  foliage  on  account  of  the  contrasting 
colors  of  the  upper  and  under  sides  of  the  leaves.  Sev- 
eral vars.  are  known.  Var.  Cr^tica,  Lindl.  {Aria  Grceca, 
Decne. ) .  Lvs.  orbicular-obovate,  coarsely  doubly  serrate, 
13^-3  in.  long,  with  6-10  pairs  of  veins.  Southern  Eu. 
Var.  Decaisned,na,  Rehd.  (Aria  Decaisnedna,  Lav. 
P^rits  Decaisnedna,  Nichols.).  Lvs.  elliptic  to  oblong- 
ovate,  acute,  irregularly  doubly  serrate,  3-6  in.  long: 
stamens  longer  than  petals:  fr.  oval.  Probably  from 
the  Himalayas  and  sometimes  cult,  as  S.  NepaUnsis. 
Var. 6dulis,  Wenzig  (Pyrus  eduUs,  Willd.).  Lvs.  ellip- 
tic-oblong to  oblong,  rounded  or  acute  at  the  apex, 
2-5  in.  long:  fr.  oval,  yi-%  in.  high.  There  are  some 
garden  forms,  as  vars.  aiirea,  clirysophj'lla  and  lut6s- 
cens,  with  more  or  less  yellow  foliage. 

(Aronia  group,  species  JVos.  IS  and  14.) 

13.  arbutifdlia,  C.  Koch  (Pyrus  arhutifblia,  Linn.  f. 
Aronia  arbutifdlia,  Elliot.  A.  pyrifolia,  Pers.  Mispi- 
lus  arbutifdUa,\&v.  erythrocdrpa,  Michx. ) .  Red  Choke- 
berry.  Upright  shrub,  6-12  ft.  high:  lvs.  short-peti- 
oled,  oval  to  oblong  or  obovate,  acute  or  abruptly  acu- 
minate, crenately  serrate,  glabrous  above  except  some 
glands  on  the  midrib,  whitish  or  grayish  green  and  to- 
mentose or  pubescent  beneath,  lK-3  in.  long:  corymbs 
tomentose,  few  to  many-fid.,  1-13^  in.  broad:  fls.  white 
or  tinged  red,  %-}4  in.  across:  fr.  subglobose  or  pear- 
shaped,  bright  or  dull  red,  about  34  across.  April,  May. 
Nova  Scotia  to  Minn.,  south  to  Fla.  and  La.  B.M.  3668. 
G.F.  3:417. 

14.  melanocdrpa,  C.  Koch  (P?)rMs  rtijrra,  Sarg.  Aronia 
nigra,  Koehne.  Pyrus  arbutifdlia,  var.  nigra,  Willd.). 
Black  Chokeberky.  Closely  allied  to  the  preceding, 
usually  lower:  lvs.  oval  to  obovate,  abruptly  acuminate 
or  obtuse,  pale  green  and  glabrous  or  nearly  so  beneath : 
calyx  and  pedicels  glabrous  or  nearly  so:  fr.  globose, 
about  /<3  in.  across,  shining  black.  Nova  Scotia  to  On- 
tario, south  to  Fla.  and  Mich.  April-June.  B.B.  2:237. 
Var.  grandifdlia,  Dipp.  (Pyrus  grandifolia,  Lindl.),  has 
larger,  obovate  or  broadly  obovate  lvs.  and  larger  fls. 
B.R.  14:1154.  Var.  subpub6scens,  Lindl.,  has  the  lvs. 
pubescent  beneath  when  young.  An  intermediate  form 
between  the  two  preceding  species  is  figured  in  B.R. 
12:1006  as  Pyrus  floribiinda,  Lindl.;  similar  forms  are 
found  wild  occasionally  in  the  northeastern  states. 
Both  species  are  handsome  shrubs;  S.  melanocarpa  is 
prettier  in  foliage  and  in  bloom,  while  S.  arbutifolia  has 
showier  and  usually  more  numerous  fruits.  The  fruits 
of  both  species  remain  on  the  branches  during  the 
winter. 


S.  alnifblia,  Wenzig  (Pyrus  Miyabei,  Sarg.  Micromeles  alni- 
folia,  Koehne).  Tree,  60  ft.  high:  lvs.  obovate  and  abruptly 
acuminate  or  ovate,  serrate,  glabrous  at  length,  but  on  vigor- 
ous shoots,  often  remaining  tomentose  beneath,  2-4  in.  long: 
Hs.  in  6-12-fld.,  almost  glalirous  corymbs:  fr.  subglobose,  34  in. 
across.  Japan.  Gt.  41,  p.  2H;f,  284.  Q.V.1:M.—S.  Chamcemes- 
pilus,  Crantz  (Pyras  Oham»me8pihis,  Poll.  P.  alpina,  Dur. 
Aria  Chamasmespihis,  Hos.).  Upright  shrub,  6  ft.  high,  allied 
to  S.  Aria.    Lvs.  elliptic  to  oblong  serrate,  almost-  glabrous. 


2354.    Sorbus  Aria  (X  34). 

13^-23^  in.  long:  fls.  pinkish,  with  upright  petals,  in  dense 
corymbs  about  l3^in.  broad:  fr.  oval,  orange  to  brownish  red. 
Middle  and  southern  Europe. — S.  densiflbra,  Heynh.  (Pyrus 
densiflora,  Spach.  P.  alpina,  Willd.,  not  Dur.  Aronia  alpina, 
Dipp.).  Hybrid  of  garden  origin  between  S.  Aria  and  S.  me- 
lanocarpa: shrub,  5  ft.  high:  lvs.  oval  to  elUptic-oblong,  whitish 
tomentose  beneath,  13^-3  in.  long:  fls.  white  or  pinkish,  in 
dense  corymbs  l-l3^  in.  broad:  fr.  pear-shaped,  dark  bluish 
purple.— /S.  discolor,  Maxim.  Closely  allied  to  S.  Aucuparia, 
but  quite  glabrous:  Ifts.  oblong-lanceolate,  larger,  glaucous  be- 
neath. N.  China.— jS.  gracilis,  Wenzig  (Pyrus  gracilis,  Sieb.  & 
Zucc).  Shrub,  with  pinnate  lvs.,  those  at  the  base  of  the 
loose,  few-fid.  corymbs  with  large,  incised-dentate  stipules. 
Japan. — S.  Hbstii,  C.  Koch  (Pyrus  Hostii,  Hemsl.  P.  Sudetica, 
Tauseh.  Aria  Hostii,  Jaeq.  f.).  Supposed  to  be  a  hybrid  be- 
tween S.  Aria  and  Chamsemespilus:  shrub  or  small  tree,  12  ft. 
high:  lvs.  oval  to  elliptie-obovate,  sharply  serrate:  fls.  pinkish, 
in  dense  corymbs  about  23^  in.  broad:  fr.  globose,  ovoid,  red. 
Mts.  of  M.  Europe.  Gn.  20:305.  R.H.  1877:210.-5.  landta, 
Wenzig  (Pyrus  lanata,  Don.  S.  majestica,  Hort.).  Tree,  allied 
to  S.  Aria:  lvs.  oval,  sharply  and  doubly  serrate  and  slightly 
lobed,  4-7  in.  long;  styles  2-3,  woolly:  fr.  globose,  3^-13^  in. 
across.  Himalayas. — S.  NepaUnsis,  Hort.  =  S.  vestita;  also 
vars.  of  S.  Aria  are  often  cidt.  under  this  name.— S.  termi- 
nAlis,  Hort.  =  Photinia  villosa. — .S'.  trilnbata,  Heynh.  (Pyrus 
trilobata,  DC).  Small  tree:  lvs.  rather  small,  almost  orbicular, 
3-lobed,  with  spreading,  denticulate  lobes,  glabrous:  fls.  white, 
with  5 styles:  fr.  subglobose,  %in.  across.  W.  As\a..—S . vestita , 
S.  Schan.  (Pyrus  vestita.  Wall.  P.  crenata,  Lindl.  S.  Nepal- 
ensis,  Hort.).  Tree,  allied  to  S.  Aria:  lvs.  elliptic  to  elliptic- 
oblong,  doiibly  serrate,  densely  tomentose  beneath,  3-7  in.  long; 
styles  5,  woolly  at  the  base  only.   Himalayas.    G.C.  II.  1:17. 

Alfred  Rehder. 
SORGHUM.  The  genus  Sorghum  is  referred  to  An- 
dropogon  by  Hackel  and  others,  and  its  botanical  rela- 
tions are  discussed  under  that  name.  It  forms  a  section 
of  that  genus,  only  one  species  of  which  is  of  economic 
importance.  The  various  cultivated  varieties  known  as 
Sorghum,  Broom  Corn,  Kaffir  Corn,  Jerusalem  Com, 
Millo  Maize,  Durra,  etc.,  are  considered  as  having  been 
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derived  from  the  wild  species,  S.  Halepense  {Andropb- 
gon  Halepensis).  Others  maintain  these  cultivated 
forms  as  varieties  of  a  distinct  species,  Sorghum  vul- 
gare  (Andropogon  Sorghum) .  The  cultivated  forms  are 
annuals,  with  tall  jointed  stems,  bearing  large  terminal 
panicles.  They  fall  naturally  into  three  groups,  depend- 
ing upon  their  uses:  (1)  Broom  Corn,  in  which  the 
branches  of  the  panicle  are  elongated  and  are  thus 
adapted  to  the  manufacture  of  brooms;  (2)  the  Sugar 
or  Saccharine  Sorghums,  with  loose  panicles,  the 
branches  drooping,  and  red-brown  spikelets,  cultivated 
for  the  sweet  juice  and  for  forage.  Amber  and  Orange 
are  leading  forms  of  Sorghum.  See  Saccharum.  (3) 
The  remaining  varieties  are  grouped  together  as  Non- 
Saccharine  Sorghums.  They  are  grown  for  forage 
and  for  the  seed.  Gn.  4,  p.  83  (S.  hicolor).  The  com- 
mon forms  grown  in  this  country  and  oifered  in  the 
trade  are:  Kaffir  Corn,  with  stems  4-5  feet  high,  stocky 
growth,  and  dense,  upright  panicles;  Millo  Maize,  or 
African  Millet,  similar  but  about  twice  as  tall;  Durra 
{ variously  spelled  Doura,  Dhoura,  etc. ) ,  including 
Egyptian  Rice  Corn,  Guinea  Corn,  etc.,  with  compact 
panicles  on  a  recurved  stalk.  j^    g_  Hitchcock. 
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SORBEL.  Various  species  of  Rumex  (which  see) 
produce  large,  thick,  acid  leaves  which  are  prized  for 
salads  or  for  "greens."  Leaves  of  some  of  the  native 
or  naturalized  species  are  gathered  as  pot-herbs  in  many 
parts  of  the  country.  In  the  Old  World,  however,  sev- 
eral species  are  regularly  cultivated  in  kitchen-gardens ; 
in  this  country  these  cultivated  species  are  relatively 
little  known.  They  are  perennials  of  the  very  easiest 
culture.  Usually  they  persist  for  a  number  of  years 
after  well  established,  giving  an  abundance  of  soft  edi- 
ble leaves  early  in  the  spring  when  herbage  is  scarce. 
They  are  usually  grown  from  seeds,  and  plants  fit  for 
cutting  may  be  had  when  the  plants  are  one  or  two  years 
old.  Plants  should  be  placed  at  one  side  of  the  garden 
where  they  will  not  interfere  with  the  regular  tillage. 
No  special  treatment  is  demanded.  When  they  begin  to 
show  signs  of  failing,  new  plants  should  be  started  or 
the  old  ones  may  be  taken  up  and  divided.  The  rows 
should  stand  about  18  in.  apart.  Do  not  let  the  plants 
exhaust  themselves  by  seed-bearing.  The  Spinach  Dock 
{Mumex  Patientia)  is  one  of  the  best  and  earliest.  The 
Belleville  (Rumex  Acetosa)  is  also  an  excellent  plant 
for  the  home  garden  and  has  the  advantage  of  following 
the  other  as  a  succession.  Various  other  species  may  be 
had  of  European  seed  dealers.    See  Dock.      l_  u_  b_ 

SOREEL-TREE.     Oxydendrum. 

SORREL,  WOOD.     Oxalis  Acetosella. 

SOUR  GUM.     See  Ifyssa  sylvatica. 

SOUR  SOP.     Anona  muricata. 

SOUR  WOOD.     Oxydendrum. 


SOUTH  CAROLINA,  HORTICULTURE  IN.  Fig.  2355, 
Owing  to  the  combined  influence  of  varieties  of  soil, 
latitude  and  elevation,  the  climatic  conditions  of  South 
Carolina  and  the  range  of  horticultural  productions  are 
remarkably  varied.  With  reference  to  its  adaptation  to 
amateur  and  commercial  horticulture,  this  state  may  be 
divided  into  four  belts  by  lines  drawn  roughly  from 
southwest  to  northeast. 

The  coast  region,  embracing  a  tier  of  counties  border- 
ing the  Atlantic  ocean  and  a  number  of  fertile  islands, 
is  especially  adapted  to  commercial  horticulture.  A  con- 
siderable area  is  devoted  to  growing  early  vegetables  to 
supply  the  large  cities  of  the  northeastern  states.  The 
principal  species  grown  for  shipment  are  green  peas, 
Irish  potatoes,  cabbage,  asparagus  and  beans.  The 
Hoffman  and  Neunan  varieties  of  strawberries,  which 
are  especially  adapted  to  this  region,  are  also  grown 
for  shipment.  The  fig  grows  to  perfection  here,  but  has 
not  as  yet  been  produced  on  a  commercial  scale.  The 
capabilities  of  this  region  have  been  only  partially  de- 
veloped on  account  of  the  habit  and  profit  of  sea  island 
cotton  and  rice  culture.  The  fungous  disease  known  as 
asparagus  rust  has  seriously  menaced  the  asparagus 
plantations. 

The  Pine  Belt,  or  second  zone,  embraces  two  forma- 
tions, popularly  known  as  the  Upper  and  Lower  Pine 
Belts.  The  latter  covers  an  area  of  about  9,000  square 
miles;  the  former  5,000.  The  Upper  Belt  embraces  the 
best  farming  and  horticultural  lands  of  the  state.  The 
surface  is  generally  level,  with  an  elevation  of  250 
feet.  Both  of  these  belts  contain  large  areas  especially 
adapted  to  vegetable-  and  fruit  -  growing,  especially 
melons.  These  industries  are  receiving  more  and  more 
attention  every  year  as  the  land-owners  become  more 
familiar  with  the  intensive  methods  necessary  for  suc- 
cessful truck-farming  and  the  commercial  requirements 
for  successfully  handling  large  crops  of  perishable 
products.  Asparagus,  earlj-  potatoes,  watermelons  and 
cantaloupes  are  at  present  the  principal  crops  grown 
for  the  northern  markets.  The  sweet  potato  grows  to 
perfection  in  this  region,  400  to  GOO  bushels  per  acre 
being  easily  produced.  Recent  experiments  by  the 
Agricultural  Department  of  the  Experiment  Station  in 
preparing  the  sweet  potato  for  compact  shipment  seem 
to  open  the  way  for  carrying  this  vegetable  to  all 
parts  of  the  world.  This  section  is  especially  adapted 
to  the  fig,  the  oriental  types  of  pears  and  plums  and  to 
the  early  varieties  of  peaches  and  apples.  While  af- 
fording every  facility  for  commercial  horticulture,  there 
is,  perhaps,  no  part  of  the  globe  where  an  abundant 
siipply  of  fruits  and  vegetables  may  be  more  easily  and 
continuously  provided  for  domestic  use.  Fresh  vege- 
tables in  season  may  be  gathered  from  the  garden  every 
day  in  the  year. 

The  Hill  Belt,  fifty  miles  in  width,  stretching  across 
the  state  from  Georgia  to  North  Carolina,  is  more 
varied  in  soil  and  elevation,  affording  a  wide  range  of 
soil  products.  In  some  sections  of  the  Hill  Belt  rapid 
strides  have  been  made  in  peach-  and  melon-growing 
for  market.  From  a  limited  area  around  Ridge  Springs 
150  car-loads  of  peaches  were  shipped  in  1900;  from 
this  section  also  large  shipments  of  melons  and  aspar- 
agus are  made.  The  rapid  development  of  manufac- 
tures has  created  a  home  market  for  large  quantities 
of  fruit  and  vegetables.  Grapes  of  superior  quality 
are  grown  throughout  this  belt.  Standard  Labrusca 
grapes,  such  as  Delaware,  Concord  and  Niagara,  are  re- 
markably exempt  from  diseases  which  are  more  destruc- 
tive in  other  sections.  The  Rotundifolia  family,  or 
southern  fox  grape  type,  most  commonly  known  from 
the  amber-colored  variety,  Scuppernong,  succeeds  well 
from  the  mountains  to  the  coast.  Other  varieties  of  the 
same  family  are  more  productive  than  the  Scuppernong, 
such  as  the  Mish  Memory,  Tender  Pulp,  Thomas, 
James  and  Flowers.  The  berries  of  some  of  these  va- 
rieties adhere  to  the  stems  and  grow  in  bunches  of 
from  16  to  24  grapes,  hence  may  be  as  readily  shipped 
as  the  Delaware.  When  trained  upon  vertical  trellises 
and  pruned  in  early  fall,  the  yield  far  exceeds  that  of 
any  other  type. 

The  Piedmont  and  Alpine  regions,  ranging  in  eleva- 
tion from  400  to  over  3,000  feet,  varies  even  more  than 
the  hill  country  in  variety  of  products  to  which  it  is 
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adapted.  The  cherry,  peach,  pear,  grape,  small  fruits 
and  apple  afford  a  tempting  variety.  The  succession  of 
fruits  spans  the  seasons,  the  winter  apples  lasting  until 
strawberries  are  ripe.  While  little  has  been  done  in  this 
great  region  towards  growing  fruit  and  vegetables  for 
shipment,  tlie  cotton  mills,  so  numerous  in  this  section, 
have  converted  the  farms  in  their  vicinity  into  market- 
gardens.  The  typical  mountain  wagons,  hooded  with 
white  canvas,  laden  with  luscious  apples,  mammoth 
cabbages,  mealy  potatoes  and  fragrant  onions,  products 
of  the  rude  methods  of  the  inhabitants  of  the  highland 
region,  are  only  suggestions  of  the  possibilities  of  the 
fertile  valleys  and  mountain  coves  under  the  manipula- 
tion of  skilful  hands  guided  by  the  trained  head. 

J.  S.  Newman. 

SOUTH  DAKOTA,  HORTICULTURE  IN.  Fig.  2356. 
South  Dakota,  the  twenty  -  seventh  state  admitted  into 
the  Union,  lies  a  little  north  of  the  center  of  the  con- 
tinent, between  lat.  45°  57'  N.  and  42°  28'  S.  and  long. 
96°  26'  and  104°  3'  W.  of  Greenwich.  Its  shape  is 
approximately  a  rectangle.  Its  extreme  length  from 
east  to  west  is  386  miles;  extreme  breadth  north  to 
south  240  miles;  area  76,815  square  miles;  population 
(in  1900)  401,570.  The  Missouri  river  divides  the  state 
into  two  nearly  equal  portions.  With  the  exception  of  a 
small  area  in  the  northeast  corner,  the  southeast  part  is 
lowest  and  all  the  streams  flow  in  that  direction.  The 
state  may  be  divided  into  three  sections:  (1)  the  Black 
Hills;  (2)  the  Table-lands;  (3)  the  Eastern  Section. 
The  Black  Hills  in 
the  southwestern 
part  are  outliers  of 
the  Rocky  Moun- 
tains, and  the  ex- 
tensive and  very 
rich  deposits  of 
gold,  silver,  and 
other  minerals  are 
important  sources 
of  wealth.  The 
Indians  early  knew 
of  these  gold  de- 
posits, but  they 
were  not  known  to 
white  men  until 
1874.  The  Black 
Hills,  so  named  by 
the  Indians  because 
of  the  heavy  forests 
of  pine  and  spruce 
covering  the  moun- 
tains, include  an 
area  of  about  5,000 
square  miles.  Con- 
siderable fruit  is 
now  being  raised  in 
this  section  under 
irrigation,  as  the 
local  market  is  a 
profitable  one,  and 
it  has  been  found 
possible  to  raise 
many  varieties  not 
hardy  upon  the 
open  prairies  of  the 
state. 

The  Table -lands 
■comprise  the  entire 
section  of  the  state 

west  of  the  Missouri  river,  with  the  exception  of  the 
Black  Hills.  Five  branches  of  the  Missouri  flow  from 
the  western  part  of  the  state  across  these  lands  from 
west  to  east.  These  are  White,  Bad,  Cheyenne,  Moreau 
or  Owl,  and  Grand  rivers.  The  rainfall  in  this  part  is 
too  light  to  make  general  farming  feasible,  but  the 
native  grasses  are  very  nutritious  and  stock-raising 
is  profitable.  Cattle,  horses  and  sheep  are  raised  in  im- 
mense numbers  and  feed  the  year  round  upon  these 
ranges,  the  dry  climate  curing  the  grass  into  the  best  of 
hay  as   it  stands. 

"rhe  eastern  section  contains  three  river  valleys  that 
cross  it  from  north  to  south,  viz.,  the  eastern  half  of 


the  Missouri,  the  James  river  valley  and  the  Big  Sioux 
river  on  the  eastern  border.  In  the  southern  part  the 
valley  of  the  Vermillion  traverses  the  region  between 
the  Sioux  and  the  James.  These  river  vallej's  are  all 
very  fertile  and  blend  together  as  they  reach  the  Mis- 
souri at  the  south.  Diversified  agriculture  flourishes  in 
these  rich  valleys,  especially  in  the  southern  and  entire 
eastern  part  of  this  section.  In  the  higher  ground  in 
the  northern  and  western  part,  stock-raising  and  dairy- 
ing are  the  main  industries  owing  to  the  lesser  rainfall. 
Since  the  defining  of  the  artesian-well  basin,  general 
agriculture  has  been  encroaching  upon  the  grazing  areas. 
This  basin  reaches  from  the  Missouri  river  eastward  to 
some  distance  beyond  the  James.  The  pressure  and  flow 
of  these  artesian  wells  varies  from  a  few  pounds  to  200 
pounds  per  square  inch.  A  flow  of  more  than  3,000  gal- 
lons per  minute  has  been  obtained  from  an  8-inch  well. 
These  wells  are  from  100  to  1,500  feet  in  depth,  and 
afford  a  valuable  means  of  irrigation  and  cheap  water- 
power.  The  water  is  supposed  to  come  from  the  Rocky 
Mountain  region.  The  amount  of  this  supply  which  can 
be  used  has  been  roughly  estimated  at  326,805,600,000 
cubic  feet  annually,  an  amount  of  water  sufficient  to 
fill  a  river-bed  a  mile  wide,  20  feet  deep  and  nearly  600 
feet  long.  When  this  water  is  more  generally  utilized, 
it  is  confidently  believed  that  the  horticultural  area 
shown  on  the  map  will  be  extended  to  include  the  en- 
tire state  east  of  the  Missouri  river. 

Horticulture  in  South  Dakota  is  to  a  considerable  ex- 
tent still  in  the  experimental  stage.    Most  of  the  plant- 


23S6.    Map  of  South  Dakota. 

Showing  areas  favorable  to  fruit-growing,  the  broken-shaded  portions  being  the  most  favorable. 


ing  of  orchard  fruits  has  been  done  since  the  last  "cru- 
cial test"  winter  of  1884-85,  hence  it  will  be  difficult  to 
give  a  safe  list  until  after  the  next  test  winter.  A 
glance  at  the  map  will  show  that  the  state  extends  well 
below  the  north  line  of  Iowa,  and  as  a  matter  of  fact 
we  find  that  the  South  Dakota  fruit  list  partakes  of  both 
Iowa  and  Minnesota  in  its  characteristics.  The  southern 
tier  of  counties  in  the  southeast  corner  of  the  state  can 
raise  varieties  of  the  apple  which  are  not  at  all  hardy 
northward  in  the  state.  It  is  interesting  to  trace  the 
orcharding  belt  along  the  great  river  from  far  down  in 
Missouri  northward  between  Iowa  and  Nebraska  and 
northward  into  South  Dakota.    In  the  Sioux  and  James 
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river  valleys  considerable  fruit  is  grown  as  far  north 
as  the  Minnesota  line.  North  of  this  the  orchards  are 
few  and  far  between,  the  country  being  new  and  grain- 
raising,  stock-raising  and  dairying  affording  more  prof- 
itable sources  of  income. 

In  making  up  a  list  of  apples  for  planting  throughout 
the  state,  it  will  be  a  safe  rule  not  to  plant  any  variety 
less  hardy  than  Oldenburg  and  Wealthy,  especially  if 
the  planter  desires  a  long-lived,  fruitful  orchard  and 
cannot  afford  to  experiment.  The  State  Horticultural 
Society  recommends  the  following  for  trial  or  general 
cultivation  in  all  of  the  twelve  fruit  districts;  viz., 
Oldenburg,  Hibernal,  Charlamoff,  Wealthy. 

The  largest  orchard  in  the  state  is  in  Turner  county, 
consisting  of  7,000  trees  on  about  132  acres.  This  or- 
chard was  planted  in  the  early  seventies  and  still  yields 
profitable  crops.  About  4,000  of  the  trees  are  Wealthy 
and  most  of  the  remainder  Oldenburg. 

Considerable  trouble  is  experienced  from  root-killing 
of  the  common  apple  seedling  stocks.  In  the  northern 
part  of  the  state,  apple  root-grafts  root-kill  every 
winter  unless  deeply  mulched.  The  winter  of  1898-99 
will  long  be  remembered  as  the  "root-killing"  winter  by 
the  fruit  men  of  several  northwestern  states.  Efforts  are 
now  being  made  to  remedy  this  trouble  by  testing  the 
Russian  method  of  preventing  root-killing;  viz.,  the  use 
of  the  pure  Siberian  crab  (Pyrus  baccata),  as  a  stock. 
If  the  experiments  are  successful  apple  culture  will  be 
practicable  in  both  Dakotas  and  in  a  part  of  the  Cana- 
dian northwest.  Piece  root-grafting  will  not  be  a  fair 
test,  as  everything  below  ground  should  be  Siberian. 
(See  Bull.  65  of  S.  D.  Exp.  Sta.,  and  Am.  Pom.  Soc. 
Report,  1899,  p.  143.) 

Of  plums,  only  those  of  the  Americana  type,  such  as 
DeSoto,  Wyant,  Wolf,  Forest  Garden,  Rollingstoue  and 
Hawkeye,  are  of  any  value  for  general  cultivation. 
However,  in  the  southern  tier  of  counties  already  men- 
tioned the  Miner  does  well  and  is  much  grown.  Prunus 
Americana  is  indigenous  throughout  the  state.  Many 
varieties  from  the  native  thickets  are  being  grown  by 
the  prairie  settlers,  and  these  will  probably  supersede 
the  varieties  named  above,  which  originated  in  Iowa, 
Minnesota  and  Wisconsin.  Plums  rightly  managed  are 
very  profitable  and  the  general  interest  in  them  is 
increasing.  The  main  trouble  hitherto  has  been  the 
tender  stocks  upon  which  the  hardy  natives  have  been 
worked.  Myrobolan,  St.  Julien,  Marianna,  Southern 
Chickasaw,  peach,  and  other  southern  stocks  all  winter- 
kill, leaving  the  hardy  top  to  die.  Such  trees  are  a 
delusion  and  a  snare  to  the  prairie  planter,  and  this 
fact  is  becoming  more  generally  known.  Trees  worked 
on  Americana  seedlings  or  trees  on  their  own  roots  find 
favor,  as  no  trouble  is  then  experienced  from  root- 
killing.  The  western  sand  cherry  {Prunus  Besseyi),  a 
native  of  the  state,  is  being  tested  as  a  stock  at  the 
Experiment  Station  at  Brookings.  So  far  the  indica- 
tions are  that  it  will  be  worthy  of  use  as  a  dwarf  stock 
for  amateur  use,  the  trees  being  dwarfed  and  bearing 
fruit  at  an  early  age.  It  is  of  some  promise  as  a  dwarf 
stock  for  peaches,  such  trees  being  of  suitable  size  for 
convenient  covering  in  winter  or  for  growing  in  boxes. 

Of  other  orchard  fruits,  pears,  quinces,  apricots  anxl 
peaches  find  no  place  on  the  South  Dakota  fruit  list. 
Cherries  are  grown  to  a  small  extent  in  the  southern 
counties,  but  the  crop  is  uncertain  in  most  parts. 

Raspberries  can  be  grown  with  winter  protection. 
Blackberries  are  not  as  hardy  as  raspberries.  Straw- 
berries are  considerably  grown  in  the  southern  part  of 
the  state,  and  irrigation  is  found  profitable,  as  it  insures 
a  crop  in  dry  seasons.  Grapes  are  grown  to  some  extent 
in  the  southern  part  of  the  state,  but  northward  suffer 
severely  from  winter-killing  and  are  not  on  the  fruit  list 
recommended  for  that  part  of  the  state.  Janesville,  a 
Labrusca  x  riparia  (vulpina)  hybrid,  has  been  found 
to  be  hardier  than  those  of  the  Concord  type.  It  is 
probable  that  new  varieties  of  grapes  adapted  to  the 
prairie  northwest  will  be  produced  by  plant-breeding, 
using  the  indigenous  r«7/.s  ri/iiiria  as  a  foundation. 
Toward  this  end  about  r),()(IO  wild  grape  seedlings  were 
grown  liy  the  Experimeiit  Station  at  Brookings  in  1900, 
and  this  work  of  plant-breeding  is  being  conducted  on 
a  large  scale. 

Over  27,000  seedlings  of  various  native  fruits  were 


raised  at  this  station  in  1899-1900.  The  wild  fruits  are 
being  crossed  with  tame  whenever  possible,  but  the 
main  reliance  is  placed  upon  pure  selection,  acting 
upon  the  theory  that  "excess  of  food  causes  varia- 
tion." The  following  native  species  have  been  taken 
in  hand  in  this  plant-breeding  work:  sand  cherry,  choke 
cherry,  pin  cherry,  black  currant,  golden  currant,  goose- 
berry, buffalo  berry,  grape,  hazelnut,  high  bush  cran- 
berry, Juneberry,  plum,  red  raspberry,  black  raspberry, 
strawberry.  The  work  with  cultivated  fruits  is  mainly 
with  the  apple,  an  attempt  being  made  to  combine  the 
hardiness  of  the  Russian  sorts  with  the  long-keeping 
capacity  of  the  best  American  winter  varieties.  Several 
Siberian  fruits  have  also  been  taken  in  hand.  These 
were  picked  up  by  the  writer  in  1897-98  when  sent  on  a 
ten  months'  tour  of  exploration  in  eastern  Europe  and 
western  and  central  Asia  by  U.  S.  Secretary  of  Agri- 
culture Hon.  James  Wilson.  The  state  Legislature  in 
March,  1901,  granted  an  appropriation  of  $10,000  for  a 
"plant-breeding  building,"  for  improved  facilities  in  the 
breeding  of  horticultural  and  agricultural  plants. 

Of  conifers,  the  hemlock,  white  pine,  balsam  fir, 
arborvit£B  and  Norway  spruce  fail  on  the  open  prairie, 
while  Jack  pine,  bull  pine,  Scotch  pine,  northern  red 
cedar,  western  white  spruce,  and  Colorado  silver  or  blue 
spruce  all  do  well  in  open  exposure.  Of  deciduous  trees, 
the  native  species,  such  as  ash,  elm,  box  elder,  black 
wild  cherry  and  hackberry,  all  do  well.  Cottonwood  and 
willows  do  well  on  moist  land.  Considerable  loss  was 
experienced  in  the  earlier  planting  from  a  failure  to 
recognize  the  fact  that  species  covering  a  wide  geo- 
graphical range  vary  greatly  in  hardiness  and  that  the 
local  indigenous  form  should  be  planted  when  possi- 
ble. 

Floriculture  is  still  in  its  infancy,  there  being  very 
few  greenhouses  in  the  state.  The  rich  soil  makes  it 
easy  to  raise  large  crops  of  vegetables,  but  so  far  the 
trucking  interests  have  assumed  no  importance,  ex- 
cept near  the  larger  towns.  Agriculture  has  been  exten- 
sive, rather  than  intensive.  In  a  state  yielding  heavy 
crops  of  wheat  and  other  cereals,  with  a  soil  so  rich 
that  commercial  fertilizers  are  not  thought  of  and  barn- 
yard inanure  so  little  considered  that  many  farmers 
prefer  to  move  their  barns  rather  than  their  manure 
heaps,  and  with  the  burning  of  straw  a  common  prac- 
tice, the  hoe  is  rarely  seen;  gang  and  sulky  plows,  self- 
binders  and  riding  cultivators  are  the  more  favored 
implements.  In  the  course  of  time,  with  the  increase  in 
population,  will  come  a  change  in  methods.  Eastern 
farmers  and  gardeners  find  that  the  soil  and  climate 
demand  decided  modifications  of  eastern  practices. 
The  list  of  hardy  trees  and  shrubs  would  be  miich 
longer  were  it  not  for  the  fact  that  the  severest  freezing 
often  comes  when  the  ground  is  bare. 

The  State  Agricultural  College  at  Brookings  is  a 
flourishing  institution,  the  annual  attendance  being 
about  five  hundred.  The  United  States  Experiment 
Station  is  in  connection  with  the  college  and  is  busy 
with  the  problems  presented  in  a  new  state.  Farmers' 
institutes  and  home  reading  courses  are  provided  to 
help  in  the  dissemination  of  agricultural  knowledge. 

The  South  Dakota  State  Horticultural  Society  is  com- 
posed of  the  amateur  and  professional  fruitmen  of  the 
state  and  is  an  earnest  body  of  workers  striving  to 
solve  the  problems  presented  to  prairie  horticulturists. 
No  state  appropriation  has  been  granted  hitherto,  so  that 
the  proceedings  at  present  are  published  from  time  to 
time  in  the  agricultural  press  of  the  state.  The  twelfth 
annual  meeting  was  held  at  Sioux  Falls,  January  22-24, 
1901.  The  dry  climate  is  very  salubrious,  and  many 
people  suffering  from  poor  health  in  warmer  and  moister 
sections  find  relief  here. 

South  Dakota, the  "Sunshine  State,"  presents  numer- 
ous pressing  problems  as  to  varieties  and  methods  of 
cultivation.  The  hitter  are  being  rapidly  solved.  As 
to  hardy  varieties,  the  modern  discoveries  in  the  prin- 
ciples of  plant-breeding  will  materially  shorten  the 
period  of  evolution.  Millions  of  seedlings  will  be  grown 
and  many  si)ecies  bred  together.  It  is  only  reasonable 
to  believe  that  from  the  aslies  of  these  millions  of  seed- 
lings, will  aris(>,  Pha>nix-like,  the"new  creations"which 
will  dominate  out  future  prairie  pomology. 

N.E.  Hansen. 
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